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Now  Electronic  Air  Cleaning  Units 


Completely  Automatic 


Push  the  button  .  .  .  OR  .  .  .  set  the  clock  .  . 


i 

Westinghouse 
self-contained 
units  maintain 
top  cleaning 
efficiency 
without 

manual  attention 


Automatic  Control  —  pushbutton  or  clock  . . . 

Shuts  off  power  and  fan*  Washes  plates  with  cold  ♦  Sequencing  controller  operates  on  predetermined 

water*  Drains  water*  Applies  adhesive  Times  schedule.  Choice  of  2-,  3-,  5-,  7-,  10-,  14-,  17-  or 

final  drain  period  *  Turns  on  Precipitron®  Elec-  21-day  intervals  at  any  hour, 
tronic  Air  Cleaner  and  fan. 

Provides:  Efficiency  by  Soilability  (Blackness)  Call  your  nearest  Sturtevant  Division  Sales  Engi- 

Test— up  to  97%  *  Air  Velocities— up  to  600  ft  per  neer,  or  write  Westinghouse  Electric  Corporation, 

minute*  Air  Capacities— 1920  to  28,800  CFM.  Department  C-4,  Hyde  Park,  Boston  36,  Mass. 
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Here  are  the  steam  traps 
designed  especially 
for  heating  systems  .  .  . 


ARMSTRONG 
OPEN  FLOAT 

and 

THERMOSTAT! 

steam  traps 


HOW  ARMSTRONG 
O.  F.  &  T.  TRAPS  WORK: 


When  steam  is  turned 
on,  it  pushes  air  through 
the  wide  open  thermic 
vent  and  trap  discharge 
valve  at  full  differential 
pressure  between  supply 
and  return  lines.  Con¬ 
densate  formed  by  in¬ 
coming  steam  goes  right 
through. 


As  steam  reaches  open 
float,  thermostatic  vent 
closes.  Float  fills  with 
steam  and  rises  to  close 
trop  valve.  Residual  air 
and  CO2  escape  through 
fixed  vent  at  steam  tem¬ 
perature. 


Engineered  for  low  pressure 
intermittent  service  where  large  amounts 
of  air  accumulate  while  steam  is  off 

Armstrong  O.F.&T.  Traps  make  it  possible  for  heating  systems  to 
deliver  the  efficiency  they  were  designed  to  deliver.  They  are  ideal 
for  low  pressure  unit  heaters,  pipe  coils  and  standing  radiation. 

BIG  AIR  HANDIJNG  CAPACITY — Thermic  vent  handles  large 
amounts  of  air  in  system  when  steam  is  turned  on.  Fixed 
vent  handles  normal  air  in  system. 

NO  STEAM  LOSS — Stainless  steel  valve  is  water  sealed,  is  not 
damaged  by  dirt  or  scale,  cannot  develop  steam  leaks. 
Advantages  CONDENSATE  AND  AIR  REMOVED  AT  .STEAM  TEMPERATURE — 
No  opening  lag. 

LONG  LIFE — All  working  parts,  including  open  float,  are 
stainless  steel.  Bodies  and  caps  designed  for  250  psig  oper¬ 
ation.  Open  float  cannot  collapse. 

MINIMUM  MAINTENANCE— Simple,  proved  design  and  high 
quality  materials  assure  trouble-free  service. 

LOW  COST — Mass  production  methods  permit  high  quality 
at  low  cost. 

Advantages  easy  INSTALLATION— Horizontal,  straight-through  pipe  con- 

*  *  .  nections,  conventional  sizes. 

contractor: 

MINIMUM  CALL-BACKS — Nothing  to  Stick  or  clog.  Unaffected 
by  ordinary  dirt. 

UNCONDITIONALLY  GUARANTEED  TO  SATISFY  THE  USER. 

ARMSTRONG  MACHINE  WORKS 

Mjspl«  St.  *  Tlir**  Nlv«rs,  MIcIt. 


Advantages 
to  the 
contractor: 


flNifTM  NO.  m  iUlllTIN  MO.  M« 

Um  Mm  coooon  «t  right  «•  tkoso 
holpfol  boWoMnsi  .No.  775  doscribos 
AT.  trops  folly.  No.  «01  Mh  hgw  I# 
trpfw  tar  tiraiiilitt  wait  hoglors  ^ 


Armstronn  Machine  Works 

8461  Maple  St.,  Three  Rivers,  Mich. 

Please  send  me;  n  O.F.&T.  Trap  Bulletin  No.  775;  □  Unit  Heater  Bulletin  No.  801. 


City . Zone .  State . 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  JULY.  1959 


Contractor:  Edison  Cooling  Systems,  Inc. 
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HE  SKY 


Air  Conditioning  instaiiation 

for  Hospitai’s^'HEART”  BeiO¥^ 


DunHRm 


BUSH 


MOTHER  CABRINI  MEMORIAL  HOSPITAL 
New  York  City,  New  York 

Supervisor:  Mother  Choritos,  MSC 


Vital  to  all  hospitals  is  eflScient  and  uninter¬ 
rupted  functioning  of  operating  rooms,  doctors 
and  nurses  scrub  rooms  .  .  .  “heart”  of  the  insti¬ 
tution’s  activities. 

High  on  the  roof  of  New  York’s  Mother 
Cabrini  Memorial  Hospital  is  a  complete  outdoor 
installation  for  air  conditioning  these  important 
areas.  The  entire  system  was  installed  during  a 
normal  working  day  with  practically  no  loss  of 
operating  time. 

Dunham-Bush  sales  engineers  worked  closely 


with  hospital  authorities  and  suppliers  to  insure 
a  highly  efficient  system  that  could  be  easily  in¬ 
stalled.  All  Dunham-Bush  equipment  including 
package  chiller  with  pump,  air  handling  unit  and 
Brunner-Metic  compressor  insure  dependable  op¬ 
eration  for  years  to  come. 

You  are  assured  of  the  best  when  you  deal 
with  Dunham-Bush  for  hospital  air  conditioning 
and  heating.  Send  for  data  on  Dunham-Bush’s 
many  contributions  to  better  hospitals  through¬ 
out  the  country. 


Dunham-Bush,  Inc. 

WEST  HARTFORD  10  •  CONNECTICUT  •  U.  S.  A. 


DUnHflm/BUSH 
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HIGH  SPOTS 

^  Dr,  Detlev  W.  Bronk,  president  of  the  National  Academy  of  Sciences — 
National  Research  Council,  Washington,  announced  appointment  of  six  delegates 
to  the  10th  International  Congress  of  the  International  Institute  of  Refrigeration 
meeting  in  Copenhagen,  Denmark,  from  August  19  to  26  of  this  year.  The  delegates, 
all  members  of  the  U.S.  National  Committee  for  the  International  Institute  of  Re¬ 
frigeration,  are:  Dr.  R.  C.  Jordan,  head.  Department  of  Mechanical  Engineering, 
University  of  Minnesota;  J.  E.  Dube,  president,  Alco  Valve  Company;  W.  T. 
Pentzer,  chief.  Biological  Sciences  Branch,  Marketing  Research  Div.,  Agricultural 
Marketing  Service,  U.S.  Department  of  Agriculture;  Dr.  F.  G.  Brickwedde,  dean. 
College  of  Chemistry  and  Physics,  Pennsylvania  State  University;  Dr.  C.  F.  Kayan, 
executive  officer.  Mechanical  Engineering  Department,  Columbia  University;  and 
B.  H.  Jennings,  director.  Research  Laboratory,  American  Society  of  Heating,  Re¬ 
frigerating  and  Air-Conditioning  Engineers. 

^  Heat  pump  usage  is  increasing  in  California,  according  to  Living  for  Young 
Homemakers  magazine.  Operating  studies  now  being  conducted  by  Southern  Cali¬ 
fornia  Edison  Company  show  that  it  costs  from  Vz  to  %  cent  per  sq  ft  of  living 
area  per  month  there  to  warm  and  cool  an  average  house  w  ith  an  electric  heat  pump. 


^  Next  to  the  national  event,  the  3rd  Western  Air  Conditioning,  Heating, 
Ventilating  and  Refrigeration  Exhibit  and  Conference  will  be  the  largest  display  of 
its  kind  in  1960,  announces  William  P.  Tennity,  President,  Western  Air  Condi¬ 
tioning  Industries  Association.  The  outstanding  display,  with  exhibits  and  speakers 
from  all  parts  of  this  country,  will  be  held  April  27-30  in  Shrine  Exposition  Hall, 
Los  Angeles.  Mr.  Tennity  based  his  forecast  on  tremendous  growth  of  air  condi¬ 
tioning  and  its  associated  activities  in  the  thirteen  Western  States,  including  Alaska 
and  Hawaii.  He  cited  recent  statistics  which  point  out  that  more  industrial,  gov¬ 
ernment  and  commercial  construction — including  motels,  office  structures  and 
residential  units — will  be  realized  in  these  thirteen  states  than  in  any  other  com¬ 
bined  26  states  of  this  country  . 

I  The  integrated  air  conditioning  system  of  Rockefeller  Center,  New  York  City, 
already  the  world’s  largest,  will  be  expanded  with  the  addition  of  a  1,500-ton- 
capacity  centrifugal  refrigeration  machine.  The  big  unit,  manufactured  by  Carrier 
Corporation,  will  swell  the  Center's  system  capacity  to  16,677  tons. 

^  To  make  practical  use  of  the  Weather  Bureau's  Discomfort  Index,  a  person 
might  add  from  three  to  five  points  of  discomfort  for  indoor  conditions,  according 
to  Herbert  T.  Gilkey,  technical  director  of  National  Warm  Air  Heating  and  Air 
Conditioning  Association,  Cleveland,  Ohio.  The  reasons:  While  indoor  temperature 
(of  non-air  conditioned  space)  may  be  lower  than  outdoors,  humidity  is  the  same 
and  air  movement  usually  nil.  Psychological  factors  enter,  too.  People  are  less  aware 
of  discomfort  when  outdoors,  engaged  in  recreation,  for  instance. 

^  An  engineering  couple  was  chosen  by  the  National  S<Kiety  of  Professional 
Engineers  from  2,000  applicants  to  make  a  month-long  Spring  tour  of  South 
American  nations.  Their  mission:  to  determine  the  attitudes  and  problems  facing 
American  engineers  who  are  sent  to  work  overseas.  Such  personnel  do  not  always 
acquit  themselves  well  as  unofficial  representatives  of  the  United  States  and  of  the 
corporations  which  employ  them,  the  Society  believes.  The  Society  wants  to  know 
what  are  the  problems  and  what  can  be  done  to  solve  them.  The  couple  are  Rodney 
D.  Chipp,  director  of  engineering  of  I.T.T.  Communication  Systems,  and  his  wife. 
Dr.  Beatrice  A.  Hicks,  president  of  Newark  Controls  Co.,  Bloomfield,  N.J.  Both 
plan  to  read  “The  Ugly  American”  before  embdfking.  The  book  sketches  blunders 
made  by  uninformed  Americans  in  Southeast  Asia. 
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hemical 


A  GIFT  FROM  YOUR  WHOLESALER 


Yours!  During  July  or  August  with  purchase  of 

22  lbs.  or  more  of  MANAtVAN  SUPER-DRY 

^Wllwll  VII  REFRIGERANTS! 


It'S  a 
Cylinder 
Carrier 


Interchangeable! 

Ideal  for  service  use.  Use  on  any 
10  lb.  or25  lb.  refrigerant  cylinder. 


Built  to  last!  All  joints 
are  arc  welded. 


Grab  it  anywhere!  Carry 
ring  is  22  inches  around. 


Extra  strong!  Ring  and  rods 
made  of  Vi"  rolled  steel. 


Secure!  Won’t  slip  off.  %" 
neck  ring  screws  all  the 
way  onto  cylinder. 


V  Big  Value! 

Worth  at  least  $5  retail!  Yours 
free  when  you  buy  "Genetrons" 
during  July  or  August.  Don’t 
miss  it. 


Swing  wrench  freely!  Full 
120°  operating  arc— seven 
inch  span  between  uprights. 


SUPPLY  LIMITED! 


See 

Your  Wholesaler 
Early 


Easy  to  get  at  valve! 
Valve  stem  clears 


Only  One 
to  a  Customer! 


No  skinned  knuckles! 
Gives  plenty  of  hand 
room— over  8  inches  high. 


GENERAL  CHEMICAL  DIVISION 


WMHINOTON  OVBItTONBS 


by  LORING  F.  OVERMAN 

•  Possibly  air  conditioning  itself  is  the  principal  overtone  in  mid-summer  Wash¬ 
ington. 

No  longer  does  Congress  rush  to  adjourn  with  the  first  hint  of  warm  weather. 
Instead,  the  air-ccmditi(Mied  chambers  and  offices  (mi  Capitol  Hill  provide  a  cool 
backdrop  for  heated  legislative  oratory. 

And  no  longer  do  tens  of  thousands  of  Government  employees  close  their  desks 
and  head  for  home  (or  the  pools  or  beaches)  when  the  thermometer  reaches  90  plus. 
Instead,  air-conditioned  offices  are  the  rule  rather  than  the  exception,  and  work 
places  are  now  comfortable  and  inviting. 

•  Even  “must”  legislation  has  experienced  some  difficulty  in  making  the  deadlines. 
Examples: 

Extmsicm  of  Korean  War  excise  taxes  and  the  52%  corporate  income  tax  rate. 
Deadline  June  30  would  permit  rate  reduction  to  47%  for  corporations,  and  reduce 
excises  to  pre-Korea  rates  on  liquor,  cigarettes,  autos  and  auto  parts. 

Increase  in  statutory  debt  limit.  Increase  to  $295-billion  considered  by  Adminis¬ 
tration  as  necessary  to  support  loan  programs. 

Extension  of  Renegotiation  Act  for  two  years — to  permit  reclaiming  of  excess 
profits  on  defense  contracts. 

•  Another  measure — omnibus  housing — appeared  to  be  delayed  by  political  heat 
that  overcame  air-conditioned  coolness. 

Passed  in  record  time  by  the  Senate  shortly  after  convening  last  January,  the 
housing  bill  (S-57),  was  bottled  up  in  the  House  Rules  Committee  for  weeks. 
Passed  by  the  House  on  May  21,  a  Senate-House  ccmference  committee  held  the 
measure  for  another  three  weeks  before  beginning  hearings. 

With  funds  for  Federal  Housing  Administration  at  stake,  some  Washington 
observers  see  in  the  delay  a  political  move  to  force  Presidential  approval  as  an 
emergency  funding  measure.  The  Administration  has  indicated  that  the  measure 
will  be  vetoed  unless  certain  budget-busting  features  are  eliminated. 

•  Extra  sales  for  room  air-conditioners  of  more  than  one-horsepower  capacity 
were  seen  as  an  overtone  of  pending  tax  actions  which  may  inyolve  those  sizes. 

Since  1947  the  Treasury  E)epartment  has  maintained  that  an  excise  tax  provision 
levying  a  10%  tax  on  self-contained  air  conditioners  has  applied  only  to  units  be¬ 
low  one  horsepower.  The  air  conditioning  industry  has  bwn  urging  the  removal 
of  the  smaller  machines  from  the  tax  requirement. 

With  extension  of  the  excise  rates  a  foregone  conclusion,  revenue  hunters  have 
reversed  the  field  and  come  up  with  the  idea  that  the  above-one-ton  units  might 
as  well  be  taxed  too.  Washington  observers  consider  it  unlikely  that  such  acticm 
will  be  taken  before  autumn,  if  at  all. 

Meanwhile,  there  are  indications  that  some  dealers  are  hurrying  sales  by  stressing 
the  saving  of  a  “10%  tax”  if,  when,  and  as  one  may  be  levied. 

•  Whatever  the  cause,  sales  of  room  air  conditioners  are  expected  to  total  between 
1,600,000  and  1,750,000  units  in  1959 — a  gain  of  from  18%  to  39%  over  last 
year. 

Room  units  customarily  account  for  about  20%  of  the  total  market.  In  1958, 
retail  sales  of  room  conditioners  reached  approximately  $480,000,000  out  of  an 
industry  total  of  $2.8-billion.  The  balance  was  for  central  systems. 

Spokesmen  for  Air-Conditioning  and  Refrigeration  Institute  report  that  factory 
shi[Mnents  of  central  systems  during  the  first  four  months  of  1959  rose  40%  from 
the  like  period  in  1958. 

(Continued  on  page  8) 
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D  E  LANY 


VALVES 


1ST  NATIONAL  BANK  BUILDING 
Denver^  Colorado 

RAYMOND  HARRY  ERVIN 
A  ASSOCIATES 
crchiiecJS 

MARSHALL  A  JOHNSON 
mechanical  engineers 

MEAD  A  MOUNT 
CONSTRUCTION  CO. 
general  contractor 

NATKIN  A  COMPANY 
plutnhtng  contractor 

AMSTAN  SUPPLY  DIVISION 
rcbolesale  dtstributor 

AMERICAN  RADIATOR  ANT> 
STANDARD  SANITARY  CORP. 
plumbing  fistures  manutacturer 


DEIANY  ...  THE  ONLY  COMPLETELY  DIAPHRAGM-OPERATED 
LINE  OF  NATIONALLY  DISTRIBUTED  FLUSH  VALVES 

All  Delany  Flush  Valves  give  the  quality  of  diaphragm  oper¬ 
ation  that  others  only  offer  in  their  “premium"  valves.  Dur¬ 
able,  longer-lasting  chrome  tanned  leather  diaphragms  in 
Delany  Flush  Valves  operate  best  in  water  service ...  pro¬ 
vide  “life-of-building"  performance.  Decide  on  Delany . . . 
Fastest  Crowing  Flush  Valve  Line! 


SINCI 
I  $79 


COYNE  A  DELANY  CO.  •  834  KENT  AVE.  •  BROOKLYN,  NEW  YORK 

IN  CANADA!  TmI  iAMiS  tOlMDON  CO  HO. 


WASHINGTON  OVERTONES  (Continued  from  page  6) 

•  Government’s  increasing  interest  in  air  conditicming  was  indicated  by  announce¬ 
ment  of  plans  for  a  July  13-16  conference  ot  Air  Fwce  personnel  at  Wright- 
Patterson  Air  Force  Base,  Dayton,  Ohio. 

Industry  members  were  invited  to  attend  and  to  meet  with  Air  Fwce  personnel 
responsible  for  policy,  operation,  maintenance  and  minor  construction  of  refriger¬ 
ation  and  air-conditioning  equipment  at  Air  Force  installations  throughout  the 
worid.  The  conference  was  arranged  by  William  T.  Smith,  Chief  of  the  Air-Condi¬ 
tioning  and  Refrigeration  Section  Headquarters,  USAF, 

•  Not  all  of  Washington’s  mid-year  overtones  are  concerned  with  air  cooling. 
Heating  also  has  its  place. 

Typical  of  several  hot  subjects  is  the  proposal  to  omduct  a  Coal  Research  and 
Development  program.  Industry,  government  and  labor  favor  the  objective.  How 
to  attain  it  builds  the  fires. 

Two  bills  (S-49  and  HR-6596)  would  create  a  Coal  Research  and  DevelopMnenl 
Commission.  A  third  measure  (S-1362)  also  calls  for  “encouragement,  stimulation 
and  conservation  of  coal  in  the  United  States’’,  but  requires  that  the  work  be  ad¬ 
ministered  by  the  Bureau  of  Mines,  Department  of  the  Interior. 

Administraticm  favors  the  latter  approach.  So  what  happened  in  the  House  on 
May  12?  By  a  vote  of  251  to  54,  the  House  approved  legislation  to  create  the 
new  commission. 

•  Fuel  oil  also  comes  in  for  mid-summer  consideration  in  Washington. 

During  the  period  July  1  to  December  1, 1959,  imports  of  crude  and  unfinished 
oil,  finished  petroleum  products,  and  residual  fuel  oil  in  the  United  States  and 
Puerto  Rico  will  be  leveled  at  1,450,362  barrels  per  day,  compared  with  1,416,302 
barrels  per  day  during  the  period  ending  June  30,  1959. 

The  estimates  for  the  last  half  of  1959  anticipate  increased  requirements  due 
to  peculation  growth,  with  a  comfortable  margin  for  “unusually  cold  weather’’. 

•  Commercial  standards  for  cast  iron  soil  pipe,  polyethylene  pipe  and  plastic 
plumbing  fixtures  have  been  issued  by  the  Commodity  Standards  Division,  Depart¬ 
ment  of  Commerce. 

CS  188-59  covers  cast  iron  soil  pipe  and  fittings,  both  heavy  and  lighter  service 
weights,  as  requested  by  the  Cast  Iron  Soil  Pipe  Institute.  Price,  30  cents. 

CS  197-59  covers  flexible  polyethylene  plastic  pipe,  in  accordance  with  recom¬ 
mendations  of  the  Society  of  the  Plastics  Industry.  Price,  10  cents. 

CS  221-59  and  CS  222-59  were  also  plastics  industry  sponsored.  The  first 
covers  gel-coated  glass-fiber-reinforced  polyster  resin  bathtulk;  the  second,  gel- 
coated  glass-fiber-reinforced  polyester  resin  shower  curtains.  Copies  of  these  stand¬ 
ards  are  priced  at  10  cents  each. 

All  are  obtainable  from  the  Superintendent  of  Documents,  Government  Printing 
Ofiice,  Washington  25,  D.  C. 

•  Producers  of  industrial  air  conditioning  and  heating  equipment  will  find  en¬ 
couragement  in  reports  that  capital  spending  is  tm  the  upgrade.  Expenditures  for 
plant  and  equipment  during  1959  are  expected  to  be  up  7%  over  1958 — totalling 
$32.6-billion.  Previous  Commerce-SEC  estimates  plackl  the  increase  at  4%  for 
the  year. 

•  One  of  the  Washington  area’s  first  low-cost  housing  developments  offering  cen¬ 
tral  air  conditioning  is  being  built  in  the  Maryland  suburbs.  The  development  will 
include  1,100  row  houses  in  groups  of  three  units  each,  to  sell  frcMn  $9,450  to 
$9,950  per  unit,  with  a  few  placed  (m  larger  lots,  priced  at  $10,250. 
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PROPOSAL  FOR  HIGH  STRENGTH,  CORROSION-RESISTANT  INSTALLATIONS 


New  4-D  Wrought  Iron  has 
increased  corrosion-resist¬ 
ance,  improved  mechanical 
and  physical  properties.  It 
was  achieved  by  substan¬ 
tially  increasing  the  deoxi¬ 
dation  of  the  base  metal, 
slightly  increasing  the 
phosphorous  content  and 
using  a  more  siliceous  iron 
silicate. 

Write  for  new  4-D  Wrought  Iron 
literature  and  specific  technical 
information.  A.  M.  Byers  Com¬ 
pany,  Clark  Building,  Pitts¬ 
burgh  22,  Pennsylvania. 


PIPE:  THE  MOST  IMPORTANT  SINGLE  COMPONENT -Pipe  for  snow  melting  and 
radiant  heating  systems  must  resist  corrosion.  It  is  only  accessible  for  repairs  at 
considerable  cost  and  inconvenience.  Any  leaks  that  might  result  are  frequently 
difficult  to  locate  with  any  accuracy.  It  is  also  virtually  impossible  to  avoid 
some  rough  handling  during  the  coiuee  of  fabricating  and  installing  such  sys¬ 
tems.  So,  strength  is  another  piping  must. 

EXPANSION  COEFFICIENTS  ANO  WORKABILITY — Pipe  is  exposed  to  wide  tempera¬ 
ture  ranges  in  these  services.  So  there’s  always  the  possibility  of  unequal  expan¬ 
sion  damaging  surrounding  material.  The  coefficients  of  4-D  Wrought  Iron  and 
concrete  are  identical.  This  minimizes  the  possibility  of  concrete  cracking  due  to 
thermal  expansion.  Additional  advantages  of  4-D  are:  good  bending  properties  and 
the  sound,  diurable  welds  that  can  be  obtained  as  a  result  of  its  self-fluxing  action. 

SUITABILITY  OF  4-D  WROUGHT  IRON  —  4-D  Wrought  Iron  is  corrosion-resistant, 
strong,  compatible  with  structural  materials  over  wide  temperature  ranges,  and 
easy  to  fabricate.  There  is  no  “or  equal.”  Historically,  the  first  snow  melting  sys¬ 
tem  in  the  U.S.  was  Wrought  Iron:  designed  34  years  ago  for  Rochester  Gas  & 
Electric  Corporation,  Rochester,  N.  Y.  No  failures,  ever.  The  first  radiant  heating 
system  in  the  U.S.  was  likewise  Wrought  Iron:  designed  in  1938  for  Frank  Lloyd 
Wright’s  famed  S.  C.  Johnson  &  Son  Office  Building  in  Racine,  Wisconsin. 


BYERS  4-D  WROUGHT  IRON 
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NEWS  OF  THE  MONTH 


•DISCOMFORT  INDEX' 

draws  protests  from  tourist  indus¬ 
try.  Many  substitute  names  sug¬ 
gested.  Weather  Bureau  bows. 

A  woman’s  longevity  index  (age) 
stops  at  30.  According  to  many  in 
the  tourist  trade,  the  Discomfort 
Index  in  their  localities  never  ex¬ 
ceeds  75.  For  at  that  point  more 
than  half  the  people  feel  uncom¬ 
fortable,  a  fact  no  more  permissible 
to  state  than  that  a  certain  woman 
is  “old.” 

The  secret  of  eternal  Spring  is 
to  mask  the  weather  with  a  pleas¬ 
ant,  euphemism,  such  as  “Comfort 
Index”,  a  suggested  substitute  for 
“Discomfort  Index”.  The  Weather 
Bureau  in  Washington,  D.  C.,  bow¬ 
ing  to  complaints,  has  adopted 
the  noncommittal  “Temperature- 
Humidity  Index”,  but  has  left  the 
decision  on  name  change  up  to  the 
individual  weather  stations.  Next 
summer  the  Bureau  will  adopt  one 
name  to  be  used  nationally,  if  it  is 
decided  to  continue  the  index  at  all. 

In  addition  to  the  pressure  from 
business  groups  in  several  resort 
areas,  the  Weather  Bureau  admit¬ 
ted,  several  critical  newspaper  edi¬ 
torials  were  responsible  for  its 
.switch  of  name.  Public  interest  in 
the  Discomfort  Index  will  be  evalu¬ 
ated  by  the  Bureau  in  the  fall. 
Twenty-four  weather  stations  now 
compute  the  daily  index.  If  the 
program  is  continued  next  year,  it 
is  expected  that  all  stations  will  do 
likewise. 

Other  suggested  names  received 
by  the  Bureau  include:  Heat  Mois¬ 
ture  Index,  Cooling  Degree  Index, 
Humitemp,  Thermidity,  Air  Con¬ 
ditioning  Value,  Effective  Heat 
Index,  Human  Reaction  Scale,  and 
Toler-Rate. 

Actually,  as  explained  in  the 
June,  1959  Reference  Data  Sheet 
of  this  magazine,  the  Discomfort 
Index  is  Effective  Temperature  re¬ 
duced  to  a  formula.  DI  and  ET 
values  are  very  close  for  any  set  of 
simultaneous  wet  and  dry  bulb 
readings.  The  continuation  of  a 
table  of  DI  values  for  simultaneous 
dry  bulb  temperatures  and  relative 


humidities  appears  in  this  issue. 

Some  sectors  of  the  air  condi¬ 
tioning  industry  see  the  Discom¬ 
fort  Index  as  an  aid  to  sales.  Allied 
Appliance  Company,  a  Boston  dis¬ 
tributor  of  Fedders  air  condition¬ 
ing  units,  for  instance,  has  issued 
a  blanket  order  to  city  newspapers 
and  TV  stations  to  run  its  Discom¬ 
fort  Index  ad  whenever  the  DI  goes 
above  75.  The  Du  Pont  Company’s 
Freon  Products  Division  has  pub¬ 
lished  a  chart  of  maximum  DI  val¬ 
ues  for  selected  stations  during 
July,  1956. 


USE  OF  COMPUTERS 

in  a  new  approach  to  control 
valve  sizing  to  be  discussed  at 
Instrument  Society  Conference. 

A  New  Approach  to  Control 
Valve  Sizing  is  the  title  of  one  of 
many  papers  to  be  presented  at  the 
Conference  of  the  Instrument  So¬ 
ciety  of  America,  Pittsburgh,  Pa., 
to  be  held  in  Chicago  this  year 
from  September  21-25.  According 
to  the  Society,  the  paper  reveals  a 
method  by  which,  through  the  u.se 
of  computers,  previous  errors  in 
measuring  valve  sizes  may  be  re¬ 
duced  by  more  than  25%. 

As  an  indication  of  the  speed  of 
developments  in  electronic  brains, 
Instrument  Society  officials  have 
decided  that  at  least  twelve  papers 
at  conference  technical  sessions 
will  be  for  the  purpose  of  tutoring 
scientists  and  engineers  on  how 
best  to  employ  computers  to  solve 
some  of  their  problems.  In  many 
in.stances,  papers  at  these  .sessions 
— to  be  known  as  computer  clinics 
— will  cover  subject  matter  new 
even  to  recent  engineering  school 
graduates. 

Technical  sessions  certain  to  at¬ 
tract  major  attention  from  the  ex¬ 
perts  will  be  those  dealing  with  the 
question  of  using  computers  in  the 
control  of  industrial  processes, 
since  developments  in  this  area 
rapidly  are  bringing  many  indus¬ 
tries  to  the  day  of  the  automatic 
plant. 


EXPANDED  PROGRAM 

lanned  by  Steel  Boiler  Institute, 
reposed  merger  with  l-B-R  off. 

New  issue  of  rating  code  coming. 

A  proposed  merger  between 
Steel  Boiler  Institute,  Inc.,  Phila¬ 
delphia,  Pa.,  and  the  Institute  of 
Boiler  and  Radiator  Manufactur¬ 
ers,  New  York,  N.  Y.,  has  been 
called  off  in  favor  of  new  plans  by 
SBI  for  expanded  activities  and 
programs,  it  was  announced  by 
Edmund  J,  Grady,  newly  elected 
SBI  president  and  chairman  of  its 
Board  of  Directors.' 

Mr.  Grady,  who  is  also  vice 
president  of  Pacific  Steel  Boiler 
Div.,  National-U.S.  Radiator  Corp., 
said  the  31-year-old,  40-member 
manufacturers’  association  will  en¬ 
large  the  scope  of  its  activities 
alone.  “It  was  the  feeling  of  the 
members  at  its  recent  annual  meet¬ 
ing  that  a  number  of  projected  in¬ 
dustry  plans  could  best  be  carried 
out  by  SBI  itself,”  he  said. 

Among  these  are  plans  for  deal¬ 
ing  with  marketing,  research,  and 
engineering  projects  which  domi¬ 
nated  discussions  by  the  Institute’s 
membership,  which  accounts  for 
80%  of  the  nation’s  steel  firebox 
boiler  production. 

To  help  carry  this  workload,  it 
was  reported,  the  group  is  adding 
to  its  staff. 

In  the  immediate  future,  it  was 
announced  by  the  Engineering 
Committee,  L.  N.  Hunter,  general 
chairman,  a  new  issue  of  the 
SBI  Rating  Ck)de  will  be  released. 
It  was  reported  that  a  new  special 
section  will  list  SBI  Ratings  for 
boiler-burner  units. 

In  addition  to  Grady,  other  offi¬ 
cers  elected  at  the  meeting  were: 
vice  president,  Fred  S.  Hudson,  Jr., 
National-U.S.  Radiator  Corp.,  and 
secretary  and  treasurer,  R.  A. 
Locke. 

Elected  to  serve  three-year  terms 
on  the  Board  of  Directors  were :  A. 
J.  Hall,  Burnham  Corp.;  J.  F. 
Johnston,  Jr.,  Johnston  Bros.,  Inc.; 

(Concluded  on  page  14) 
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GOWER  SCHOOL  ADDITION,  Hinsciale,  Illinois.  Architect:  Wight  &  Schlaebitz,  Downers  Grove,  Illinois. 
Plumbing  and  heating  contractor:  Jerry  &  Phil’s  Plumbing  &  Heating,  Inc.,  Brookfield,  Illinois. 


SUPERIOR  ALL-COPPER  PLUMBING  IN  THIS  SCHOOL 
AT  LOWER  COST  TO  TAXPAYERS 


COPPER  SANITARY  DRAINAGE  LINES  roiighed-in  among  COPPER  SANITARY  DRAINAGE  LINES  for  second  floor  lavatories  at  the  Gower 

structural  members  at  Gower  School.  This  space-saving  School.  Light  weight  of  copper  tube  and  ease  of  making  solder  joints  save 

installation  would  have  been  impracticable  with  heasy,  many  dollars  on  multiple  installations  like  this.  Caanpact  assemblies  eliminate 

bulky  pipe  re(juiring  threaded  or  caulked  joints.  wide  plumbing  walls,  give  greater  usable  fl(X)r  area. 


Phil  Bergeron  and  Jerry  Wehnneister,  plumbing  con¬ 
tractors  near  Chicago,  have  found  that  the  installation 
economies  with  copper  tidje  and  solder-joint  fittings 
enable  them  to  offer  all-copper  plumbing— water  sup¬ 
ply  and  sanitary  drainage— at  a  cost  lower  than  com¬ 
petitive  bids  based  on  installing  ferrous  piping.  Recent 
jobs  awarded  to  them  as  low  bidder  include  the  Gower 
School,  the  LaGrange  Township  Junior  High  School,  a 
church,  health  center,  hvo  restaurants  and  a  store. 
.\naconda  was  used  for  all  these  jobs.  Phil  Bergeron 
says,  “We  specifv  .\naconda  Copper  Tube  and  Fittings 


because  their  consistent  fine  quality  and  close  toler¬ 
ances  makes  our  work  easier  and  keeps  the  job  costs 
within  our  estimates.” 

Contractors,  builders,  and  architects  the  country 
over  are  finding  that  they  can  provide  long-lasting,  low- 
maintenance  all-copper  plumbing  at  a  cost  competitive 
with  ferrous  piping.  For  information  on  Anaconda  Cop¬ 
per  Tube  and  Fittings,  write  for  a  copy  of  Publication 
C-33.  Address:  The  American  Brass  Company,  Water- 
bury  20,  Conn.  In  Canada:  Anaconda  American  Brass 
Ltd.,  New  Toronto,  Ont.  5906 


ANACONDA* 


COPPER  TUBE  AND  FITTINGS 

At  ailahic  through  plumbing  wholesalers 

PRODUCTS  OF  THE  AMERICAN  BRASS  COMPANY 
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booklet 
gives  basic 

fire 

protection 

requirements! 


Rack  swings  full  180°,  never  fouls  hose 
line.  Now,  when  seconds  count,  there's  no  delay  in 
fire-fighting  .  .  .  user  just  grabs  the  hose  and  runs !  The 
hose  is  racked  on  the  cabinet  door  that  swings  out  180". 
The  foul-proof  half-circle  racks  mean  the  hose  can’t  snag 
when  it’s  needed  most.  The  new  Allenco  Hozegard  cab¬ 
inet,  when  specified  with  exclusive  Hose  Clip,  is  the  first 
fire  hose  cabinet  to  be  completely  Underwriters’  listed! 
Each  Hozegard  installation  saves  25%  to  30%  by  elimi¬ 
nating  the  expensive  pin-type  rack  and  the  time  to  install 
the  hose  on  it.  Choose  Allenco  Hozegard  cabinets  with 
or  without  extinguishers  and  with  Fire  Department  valve 
when  desired.  There  are  sizes  and  styles  to  fill  most 
requirements.  All  have  steel  cabinet  with  frame  welded 
to  body  and  hold  up  to  100  feet  of  1%"  linen  hose. 


SPECII Y  ALUNCO . . .  QUALITY  FIRE  PROTECTION  SINCE  1887  •  STANDPIPE  EQUIPMENT  •  EXTINGUISHERS  •  HOSE  •  REELS  •  FIRE  DEPARTMENT  CONNECTIONS 


'W'*  Vi 


i  non 


-sprinfder  fire  protection 


(N  F  P 


Since  1887 


WRITE  TODAY  FOR  THIS  VALUABLE  FREE 
BOOKLET!  The  W.  D.  Allen  Manufacturing  Company 
is  anxious  to  help  you  provide  adequate  and  dependable 
fire  protection.  The  new  Allenco  FIRE  CHECK  BOOK  is 
designed  as  a  handy  reference  for  your  use  in  the  se¬ 
lection  and  installation  of  such  equipment.  It  shows  the 


basic  requirements  for:  Standpipe  System;  Hose  Sta¬ 
tions;  Extinguishers;  Exterior  Centers.  Prepared  in 
convenient  file  size,  the  check  book  includes  "coupon 
specifications"  forms  which  simplify  and  speed  spec- 
writing.  Send  for  your  free  copy  today;  use  the  handy 
coupon  below. 


Free  swinging  door  rack 
means  foul-proof  with¬ 
drawal  and  ready  aiming 
at  fire. 


A 


Exclusive  hose  clip  makes 
cabinet  semi-automatic — 
perfect  for  one-man  oper¬ 
ation. 


Tamper-proof  glass  latch 
shield  is  scored  for  safe, 
easy  breaking  in  emer¬ 
gency. 


W.  D.  ALL.E 


Manufscturing  Co. 


W.  D-  Allen  Manufacturing  Company 
Dept. 

650  South  25th  Avenue,  Bellwood,  Illinois 
Gentlemen: 

Please  send  me  a  free  copy  of  the  new  Allenco 
FIRE  CHECK  BOOK. 


650  South  25th  Avenue,  Bellwood,  Illinois 


News  of  the  Month 


(Concluded  from  page  10) 

and  J.  F.  Sweeney,  Titusville  Iron 
Works  Co. 

Also  announced  was  the  comple¬ 
tion  of  a  corrosion  testing  pro¬ 
gram,  conducted  for  the  past  sev¬ 
eral  years  at  Babcock  &  Wilcox 
Company  Tubular  Products  Divi¬ 
sion’s  laboratory.  Findings  pertain¬ 
ing  to  causes  of  internal  boiler  cor¬ 
rosion  and  methods  of  prevention 
have  been  compiled  and  will  be  pre¬ 
sented  shortly  in  publication  form, 
it  was  reported. 

At  the  Annual  Meeting,  a  report 
was  made  on  the  sales  results  of 
the  National  Better  Heating-Cool¬ 
ing  Council’s  hydronic  promo¬ 
tion  drives.  Henry  Gibb,  Pacific 
Steel  Boiler  Division,  National-U.S. 
Radiator  Corp.,  and  chairman  of 
the  Council’s  Commercial  and  In¬ 
dustrial  Task  Force,  outlined  the 
new  BHC  Commercial  and  Indu.s- 
trial  promotion  program,  citing  the 
objectives  of  promoting  hydronics 
in  schools,  apartments,  office  build¬ 
ings  and  other  commercial  and  in¬ 
dustrial  type  structures.  Gibb  said 
BHC  planned  to  operate  this  pro¬ 
gram  separately  from  its  current 
residential  program. 

SNOW  MELTING  SYSTEM 

employed  on  sloping  ramp  at  the 
new  Air  Force  Academy,  Col¬ 
orado.  Cadet  safety  is  the  aim. 

An  automatic  .snow  melting  sy.s- 
tem  has  been  installed  on  a  sloping 
ramp  leading  from  the  academic 
area  to  the  parade  ground  of  the 
new,  $135  million  Air  Force  Acad¬ 
emy  at  Colorado  Springs,  Colo. 

The  system  includes  a  network 
of  wrought  iron  pipe  grids  embed¬ 
ded  in  the  concrete  ramp.  A  mix¬ 
ture  of  hot  water  and  ethylene 
glycol  is  circulated  through  the 
piping.  Heat  radiates  to  the  ramp 
surface  where  it  melts  snow’  and 
ice  quickly. 

The  clear,  dry  pavement  is  ex¬ 
pected  to  reduce  .slip  and  fall  haz¬ 
ards  during  winter  months — a 
lengthy  period  in  this  8,000-foot 
high  Rocky  Mountain  foothills 
area.  The  cadet  trainees  will  fre¬ 
quently  march  up  and  down  the 
ramp  and  the  area  will  be  clear  and 
dry  even  when  snow  and  ice  blan¬ 


ket  the  remainder  of  the  academy’s 
35-8quare-mile  site. 

Skidmore,  Owings  &  Merrill, 
Chicago  architectural  firm,  speci¬ 
fied  a  sand  fill  base  on  existing 
grade  for  the  6,000-sq  ft  ramp. 
Piping  of  4-D  wrought  iron,  made 
by  A.  M.  Byers  Co.,  Pittsburgh, 
Pa.,  was  used  because  of  its  high 
resistance  to  corrosive  attack  com¬ 
mon  in  this  service.  The  pipe  was 
welded  in  a  grid  pattern  and  spaced 
on  14-inch  centers  by  C.  Wallace 
Plumbing  and  Heating  Co.,  Dallas, 
Tex. 

The  wrought  iron  piping — which 
has  a  coefficient  of  expansion  simi¬ 
lar  to  concrete — was  positioned 
inches  below  surface  of  the  7-inch 
thick  concrete  ramp  slab.  Before 
concrete  was  poured,  the  grid  lay¬ 
out  was  hydrostatically  tested  at 
200  psi  for  24  hr. 

A  44%  ethylene  glycol  and  water 
solution  is  heated  to  135  deg  F  in 
a  heat  exchanger.  A  vertical  split 
case  pump  circulates  this  mixture 
through  the  automatic  snow'  melt¬ 
ing  system  at  1,400  gpm. 

MINES  BUREAU 

reports  on  costs  studies  for  re¬ 
moving  sulfur  dioxide  to  lessen 
air  pollution.  Copy  available. 

Estimated  costs  for  building  "and 
operating  various  types  of  equip¬ 
ment  to  remove  harmful  sulfur  di¬ 
oxide  from  flue  ga.ses  of  coal-burn¬ 
ing  jwwerplants  in  the  United 
States  were  listed  by  the  Bureau  of 
Mines,  Department  of  the  Interior, 
as  part  of  a  study  for  the  Public 
Health  Service  under  the  national 
air-pollution-prevention  program. 

The  study  centered  on  power- 
plants  of  120,000-kilow’atts  capacity 
burning  an  estimated  475,000  tons 
of  coal  a  year.  Costs  of  installing 
scrubbing  equipment  to  curb  sulfur 
dioxide  would  range  from  $1.75 
million  to  $5  million,  depending  on 
the  gas-cleaning  process  used. 
Operating  costs  were  estimated  to 
range  from  $1.40  to  $2.20  per  ton 
of  coal  consumed.  The  operating 
cost  w’ould  be  lower  if  marketable 
byproducts  were  recovered  from 
the  furnace  gases. 

Bureau  researchers  point  out, 
however,  that  credit  for  products 
obtained  from  the  scrubbers  should 


be  allowed  with  extreme  caution, 
because  the  materials — ^ammonium 
sulfate,  sulfur,  and  sulfuric  acid — 
might  saturate  the  market  and 
force  prices  down. 

Three  different  liquid  processes 
for  removing  sulfur  dioxide  from 
flue  gases  w’ere  listed  by  the  Bu¬ 
reau:  the  limestone,  ammonia,  and 
the  sodium  sulfite  methods.  With¬ 
out  considering  credit  for  byprod¬ 
ucts,  the  Bureau  said  that  invest¬ 
ment  and  operating  costs  were 
lowest  for  the  limestone  process. 

A  publication  describing  the 
study,  written  by  J.  H.  Field,  L. 
W.  Brunn,  W.  P.  Haynes,  and  H.  E. 
Benson  points  out  that  the  rising 
consumption  of  fuels  with  relative¬ 
ly  high  sulfur  content,  particularly 
in  heavily  populated  areas,  has 
caused  increased  concern  over  at¬ 
mospheric  pollution  by  sulfur  di¬ 
oxide. 

In  studying  the  sulfur  dioxide 
scrubbing  problem,  the  Federal  re¬ 
searchers  found  that  many  ele¬ 
ments  must  be  considered,  includ¬ 
ing  the  amount  of  allowable  sulfur 
dioxide  that  powerplants  would  be 
permitted  to  discharge,  the  sulfur 
content  of  the  fuel  used,  and  the 
varying  prices  for  byproducts. 

A  copy  of  the  publication.  Report 
of  Investigations  5469,  “Cost  Esti¬ 
mates  of  Liquid  Scrubbing  Proc¬ 
esses  for  Removing  Sulfur  Dioxide 
from  Flue  Gases,’’  can  be  obtained 
by  writing  the  Publications-Dis- 
tribution  Section,  Bureau  of  Mines, 
4800  Forbes  Ave.,  Pittsburgh  13, 
Pa.  It  should  be  identified  by  title 
and  number. 


ASSE  ANNUAL  MEETING 

The  53rd  Annual  Meeting  of  the 
American  Society  of  Sanitary  Engi¬ 
neering  will  be  preceded,  as  is  the 
Society’s  custom,  with  a  two-day 
Refresher  Course,  commencing  at 
9:00  a.m.  Sunday,  July  19.  Regis¬ 
tration  for  the  meeting  begins  Sat¬ 
urday,  July  18,  at  the  Mayflower 
Hotel,  Washington,  D.C.,  with  the 
opening  session  .scheduled  for  Tues¬ 
day  at  9:30  a.m.  Adjournment  will 
follow  a  business  meeting  on  the 
following  Friday.  A  full  program  of 
administrative  and  technical  ses¬ 
sions  will  be  leavened  with  a  com¬ 
plete  entertainment  program. 
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Seif>€ontained  VP<Ex 


iMhed  roof  ventilotor 


The  outstanding  performance  of  the  VP-Ex  Belted  Roof  Venti 
lator  is  derived  from  insistence  on  quality  at  every  step — from 
its  galvanized  construction  through  its  complete  industrial-type 
propeller  fan.  This  large-capacity  workhorse  keeps  overall  height 
at  a  minimum  while  providing  efficient  operation  and  proper 
clearance  between  air  discharge  and  roof.  Capacities  from  4450 
CFM  to  33900  CFM;  also  available  in  smaller  direct  drive  sizes. 


Standard  h«avy>duty 


NEW  YORK  BLOWER  COMPANY 


SeimI  for  Bullefin  5t2. 


Pr  -  '"aaiw 


ISFT- 


f4 

scientific 

•  Design  studies  to  test  the  feasibility  <rf  thermoelectric  heating  and  cooling  in 
shipboard  air  conditioning  will  be  undertaken  by  Carrier  Corporation  under  a 
contract  from  the  U.S.  Navy.  The  18-month  program  contemplates  preliminary 
design  and  analysis.  Successful  completion  will  lead  to  large-scale  development  of 
thermoelectric  heat  pumps,  containing  no  moving  parts,  according  to  Dr.  J.  F. 
Downie  Smith,  research  and  development  vice  president  of  Carrier.  Similar  devices 
can  be  used  to  generate  electricity  directly  from  heat,  also  without  moving  parts. 
The  importance  of  such  vibration-free  equipment  to  the  Navy  is  undersctxed  by 
another  recent  contract  for  Carrier  to  develop  a  5000-watt  thermoelectric  generator. 

*  Atomic  heat  may  be  used  in  operating  the  government’s  second  proposed  saline 
water  conversion  demonstration  plant.  Secretary  of  the  Interior  Fred  A.  Seaton 
has  announced.  In  reporting  he  had  selected  the  multi-flash  distillation  process  for 
the  second  plant  (the  first  process  being  known  as  long-tube  vertical  multiple-effect 
distillation),  he  said  that  studies  of  the  feasibility  of  using  atomic  heat  for  sea-water 
distillation  are  definitely  prcnnising,  and  that  the  Atomic  Energy  Cmnmission  has 
been  asked  to  provide  a  low-temperature  atomic  reactor  as  the  heat  source  for 
this  plant  Dr.  A.  L.  Miller,  director  of  the  OflSce  of  Saline  Water,  described  the 
multi-flash  process  this  way:  In  flash  distillation,  water  is  progressively  heated 
and  then  introduced  into  a  large  chamber  where  a  pressure  just  below  the  boiling 
point  of  the  hot  brine  is  maintained.  When  the  brine  enters  this  chamber  the 
reduced  pressure  causes  part  of  the  liquid  to  immediately  flash  into  steam.  The 
remaining  brine  is  passed  through  a  series  of  similar  chambers  at  successively 
higher  vacuum  where  the  flash  process  is  repeated  at  progressively  lower  tempera¬ 
tures.  Incoming  cool  sea  water  is  used  to  condense  the  steam  into  the  product 
water,  thereby  requiring  less  other  heat  for  its  own  distillation. 


^^rontierd 


*  Any  future  long-term  space  vehicle  or  satellite  that  will  contain  men  or  delicate 
instruments  must  have  an  internal  environment  much  as  it  is  on  earth,  according 
to  the  Stanford  Research  Institute  news  bulletin.  Research  for  Industry.  As  the 
vessel  spins  around  in  the  void,  one  side  will  face  the  sun  and  absorb  heat,  while 
the  other  side  will  be  dark  and  emit  heat.  The  inside  temperatures  can  be  made 
to  remain  fairly  constant  and  livable  if  the  skin  of  the  vehicle  is  a  smooth  reflect¬ 
ing  surface  which  will  reject  much  of  the  solar  heat.  But  a  satellite  which  is  due 
to  remain  aloft  for  some  time  will  run  into  several  thousand  micrcHneteorites  on  its 
journey  through  space.  After  a  sufficient  number  of  these  ccfllisions  with  tiny  solid 
particles,  the  mirror-smooth  surface  of  the  vessel  will  erode,  less  solar  energy  will 
be  reflected,  and  the  satellite’s  interior  will  become  excessively  hot.  Previously, 
methods  to  measure  the  amount  of  satellite  erosion  have  been  crude.  However,  a 
new  technique,  developed  by  physicist  R.  C.  Goettelman,  should  detect  damage 
caused  by  micrometeorites  down  to  one  one-hundred-thousandth  of  an  inch. 
Goettelman  would  place  a  radioactive  source  within  the  satellite  to  emit  beta  rays 
focused  at  an  angle  onto  the  satellite’s  skin.  Most  of  these  rays  pass  through  the 
metal,  but  a  number  of  them  hit  the  metal  atoms  and  are  deflect^  back  into  the 
satellite.  A  beta-ray  counter  correctly  placed  will  receive  and  record  this  back- 
scatter.  Because  the  number  of  return  particles  is  proportional  to  the  thickness  of 
the  target  area,  the  amount  of  backscatter  will  remain  omstant  so  long  as  the 
metal  is  intact  Any  erosion  ol  the  metal  will  cause  a  lesser  number  of  particles  to 
be  returned,  and  the  counter  will  so  indicate. 
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for  the  most  modern 
buildings  in  the  world . . . 

. . .  specify  the  most 
modern  pneumatic  thermostat 
in  the  world . . . 

The  Honeywell 
Pneumatic  Round 


New  examples  of  HoneyweU’s 
leadership  in  pneumatic 
controls— all  perfectly  matched 
- for  top  performance - 


N*w  Small  Valves  (V0520A 
and  C;  V0521  A)  For  individual 
room  temperature  control.  Newly 
designed,  both  valves  incorpor¬ 
ate  a  new  rolling-type  diaphragm 
actuator  which  greatly  increases 
capacity  and  close-ofT  ratings,  in 
a  compact  size.  V0521A  (illus¬ 
trated)  is  available  in  normally 
open,  straight-through  or  angle 

Kattems.  For  both  steam  and 
ot  water  applications. 


Naw  Automatic  Air  Dryer 
(W025A2)  For  an  improved 
primary  source  of  dry  control  air. 
Only  Honeywell  offers  a  twin- 
bed  dryer  with  automatic  time 
programming  for  regeneration  of 
the  beds.  Provides  a  reliable 
source  of  dry  air,  yet  requires 
very  little  maintenance— an  ideal 
solution  to  the  problem  of  ex¬ 
tracting  moisture  from  com¬ 
pressed  air  supplied  to  the  con¬ 
trol  system. 


▼ 


New  Pressure  Reducing 
Valves  i|nd  Filter  Station 
(P0902  A  and  B)  For  better 
primary  source  of  clean  con¬ 
trol  air  at  the  proper  pressure. 
Advanced  engineering  and  new 
design  result  in  a  fully  inte¬ 
grated  two-unit  system— filter 
with  transparent  housing  and 
replaceable  filter  element,  and 
pressure  reducing  valve  with 
built-in  safety  pressure  relief 
valve.  Plastic  housing  signals 
need  for  filter  change  by  color¬ 
ing  when  dirty. 


New  Piston  Motors 


(M0903  A  and  B;  M0904  A 

and  B)  For  exact  damper  posi¬ 
tioning.  Brand-new  pneumatic 
power  unit  for  positioning 
dampers.  Has  rolling-dia¬ 
phragm  operation  for  high  force 
output,  long  life.  Universal 
mounting  bracket  permits  ex¬ 
ternal  or  internal  installation 
on  all  makes  of  dampers. 


New  ElectronIC'PneumatIc 
Relay  (R07903  A  and  B) 

For  precise  control  of  conditioned 
air  or  water  sources.  Fully  tran¬ 
sistorized,  the  R07903  employs 
electronic  sensing,  pneumatic 
positioning— combines  the  sensi¬ 
tivity  of  electronic  thermostats 
with  pneumatic  operators.  De¬ 
signed  for  summer  or  winter 
applications,  with  provision  for 
both  discharge  and  outdoor 
compensation. 


Honeywell  offices  throughout  the  U.S. 
&  Canada  offer  fast,  efficient  service 

With  the  largest  field  force  in  the  industry  in  112  offices 
across  the  country,  Honeywell  gives  the  most  convenient, 
prompt  and  efficient  service. 

Specify  the  Honeywell  pneumatic  round  thermostat  .  .  .  and 
the  entire  line  of  Honeywell  pneumatic  controls  ...  for  the  very 
finest  temperature  control  equipment  in  the  world. 

For  further  information,  call  your  nearest  Honeywell  office.  Or 
write:  Minneapolis-Honeywell,  Department  PC,  Minneapolis  8, 
Minnesota. 


Honeywell 


76.8030  Printed  in  U 


•  Quiet  Running 


•  Easy,  Economical 
Installation 

•  Maintenance -Free 
Long  Life 

•  Compact 

•  Lighter  Weight 

•  Ruggedly  Built 

•  Wide  Range  of 
Capacities 


"Buffalo”  Type  "B"  Vaneaxial  Fan 


^^BUFFALO”  AXIALS  SIMPLIFY 
MANY  DIFFICULT  INSTALLATIONS 


“Buffalo”  Axial  Flow  Fans  are  easily  and  economically 
installed  because  of  their  rugged,  lightweight  compact¬ 
ness.  In  all  but  the  largest  sizes,  no  heavy  foundations  or 
structural  support  are  needed.  “Buffalo”  Axials  can  be 
installed  as  part  of  the  pipe  or  stack  in  hood,  vat  and 
other  roof  exhaust  systems. 

Many  ordinarily  difficult  installations  are  greatly  simpli¬ 
fied  by  mounting  “Buffalo”  Axials  in  straight  duct  runs. 
Duct-size,  they  save  valuable  space. 

With  “Buffalo”  Axials,  you  are  assured  a  minimum  of 
service  calls.  Superb  engineering  and  husky  construction 
contribute  to  long,  trouble-free  life. 


The  “Buffalo”  reputation  for  consistent  high  quality  is 
backed  by  over  82  years  of  air-moving  experience. 

“Buffalo”  Axials  are  quiet  and  highly  efficient  in  many 
space-saving  installations.  These  include  paint  spray 
booth  exhaust,  circulation  of  chilled  air  for  quick- 
freezing,  boiler  room  cooling,  for  supply  and  exhaust  in 
textile  plants,  and  many  other  uses.  Choose  from  a  wide 
variety  of  sizes  and  types  to  suit  the  needs  of  your 
installations. 

Remember,  when  you  specify  “Buffalo”  Axial  Flow 
Fans,  you  bring  your  customers  the  finest  possible 
performance.  Call  your  “Buffalo”  engineering  repre¬ 
sentative,  or  write  for  Bulletin  3533-H. 


BUFFALO  FORGE  COMPANY 

■uffalo,  N.  Y. 

Buffalo  Pumps  Division,  Buffalo,  N.Y. 
Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  Ont. 


VENTILATING  •  AIR  CLEANING  •  AIR  TEMPERING  •  INDUCED  DRAFT  •  EXHAUSTING  •  FDRCED  DRAFT  •  CDOLING  •  HEATING  •  PRESSURE  GLOWING 
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Firebox,  scotch-type  steel  boilers  and  Centrifugal  refrigerating  machines  for  Central-station  air-conditioning  units 

package  units  for  heat,  power,  steam.  central-station  air-conditioning  systems.  for  public  buildings,  industrial  plants. 
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bids  on  your  air-conditioning  job? 


Be  sure  one  of  them  is  from 
AMERiCAN-^tandard  Industrial  Division 

HERE’S  WHY;  You  get  one-source  passes  the  six  major  fields  of  air  condi- 

responsibilitij  for  quality  and  perform-  tioning,  heating,  ventilating,  heat  trans- 

ance  in  equipment  designed,  en-  fer,  dust  collection,  and  fluid  drives, 

gineered,  and  manufactured  to  work  Contact  our  nearest  office.  American- 

together.  Combining  three  American-  Standard  Industrial  Division,  Detroit 

Standard*  divisions— American  Blower,  32,  Michigan.  In  Canada:  American- 

Ross  Heat  Exchanger,  Kewanee  Boiler  Standard  Products  (Canada)  Limited, 

—  the  new  Industrial  Division  encom-  Toronto,  Ontario. 


Heavy-duty  centrifugal  fans  for  high  pres¬ 
sure  air  conditioning  or  ventilating  needs. 


Packaged  commercial  air  conditioners, 
air-  or  water-cooled  types,  3  to  20  tons. 


Fancoil  units  for  cooling  and  heating  in¬ 
dividual  rooms  in  multi-room  structures. 


and  are  trademarks  of  American  Radiator  fc  Standard  Sanitary  Corporation. 


)AMERicAN't$itandard 


AMERICAN  BLOWER  PRODUCTS  •  ROSS  PRODUCTS  •  KEWANEE  PRODUCTS 
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•That’s  right. 

It’s  the  new 

Multi-ventTropfe 


’’You  mean  you  get 
both  air  and  light 
from  the  same  unit?” 


The  air  diffuser 
is  completely  concealed 
in  the  flush  light  fixture!” 


iiti>viiitT»o>hii 


There’s  more  to  the  new 
than  meets  the  eye! 

It  combines  a  great  advance  in  gently  diffused, 
draft-free  air  conditioning,  with  modern,  highly  efficient 
lighting  at  a  substantial  savings  in  cost! 

Complete  concealment  of  the  air  diffuser  within  the 
handsome  light  fixture  means  freedom  for  the  architect  to 
design  clean,  uncluttered  ceilings,  greatly  simplified 
mechanical  planning  for  the  engineer  and  .  .  . 
for  the  contractor  .  ,  .  faster,  easier  field  installation. 

Write  for  detailed  literature  and  the  name  of  the 
representative  in  your  area. 


DIVISION  OF 

THE  PYLE-NATIONAL  COMPANY 


1374  N.  Kostner  Avenue,  Chicago  51,  Illinois 
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BEFORE  YOU  BUY,  THINK: 


Will  fungus  attack  your  cooling  tower  2  years  from  now? 


Not  if  if  s  a  Haistead&  Mitcheiicooiing 
tower  with  a  20~  Year  Guarantee 

The  specially  treated  wood  decking  in  H&M  towers  resists 
rotting,  fungus  attack  and  algae  which  accumulates  and 
obstructs  air  flow  in  most  other  towers.  Performance  re¬ 
mains  “like  new”  in  H&M  cooling  towers  year  after  year. 

Only  Halstead  &  Mitchell  offers  a  20-Year  Guarantee  on  the 
wetted  deck  against  failure  due  to  rotting  or  fungus  attack. 

Other  H&M  features  for  unusually  low  maintenance  in¬ 
clude  permanently  sealed  fan  bearings,  and  a  heavy  gauge 
steel  cabinet  protected  against  corrosion  by  three  plastic 
coats  applied  after  assembly.  Be  sure.  Ask  your  local  whole¬ 
saler  for  H  &  M  towers,  or  write  to  Halstead  &  Mitchell, 
Bessemer  Building,  Pittsburgh  22,  Pa. 


Water-Cooled  Condensers  •  Cooling  Towers  •  Air-Cooled  Condensers  •  Finned  Coil  Products 


L; 


Now  we* re  cooling 


with 


A  22-foot  wall  of  sheer  glass. . . yet  it’s  always 
cool  inside!  — thanks  to  GAS-operated 
Arkla-Servel  air  conditioning 

The  strikingly  modern  Hillside  Church  is  one  of 
four  completely  air-conditioned  buildings  in  Rose 
Hills,  Southern  California’s  beautiful  memorial 
park.  Because  of  the  liberal  use  of  glass  walls,  and 
the  desire  for  one  central  system,  the  air  condition¬ 
ing  installation  presented  unique  problems. 

After  a  careful  study,  the  Arkla-Servel  gas  absorp¬ 
tive  cooling  system  was  chosen.  “And  we’re  com- 
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pletely  satisfied,”  says  John  D.  Grigg,  President. 


‘‘Our  25-ton  gas  unit  produces  10,000  cubic  feet  of 


cool  air  per  minute.  And  you  can’t  beat  it  for 
economy.  It  requires  practically  no  maintenance. 
Since  it  uses  the  same  boiler,  it  makes  use  of  our 
heating  facilities  on  a  year-’round  savings  basis.” 

Gas  absorptive  cooling  can  put  your  heating  plant 
on  a  year-’round  economical  basis  too.  For  specific 
information,  call  your  local  gas  company,  or  write 
to  the  Arkla  Air  Conditioning  Corporation,  Gen¬ 
eral  Sales  Office,  812  Main  Street,  Little  Rock,  Ark. 
American  Gas  Association. 


GAS  OPERATED  ARKLA-SERVEL 
ABSORPTION-'TYPE  WATER  CHILLER 


•  lowest  operating  costs 

•  fully  automatic  operation 

•  long  dependable  service 

•  packaged  construction 

•  compact  size 

•  easy  installation 
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The  MARSH  way 
is  the  SURE  way- 


nSc^rRaSL^  Zfl^rrrap  «.u«ra.ed  Parc,  for 
arsh  Radiator  Va.v. 

“"^d’ntt^ITor&r.u.ar  '"af 

have  .h.  famous  Marsh  Dra^r^^^^ 

-rpahstrsr.:.^"^^^ 

few  degrees  below  closing  Valves  Traps,  Vents, 

Yes,the  Marsh  way  IS  thesure  way.^^^V^^^^^^^^^  P 

F  &  T  Traps,  designed,  bu  U  and  d  g 
satisfaction  in  the  Marsh  traduion.  Ask 
Heating  Specialties  Catalog  76-H. 

MARSH  HEATING  EQUIPMENT  CO. 

Sales  Affiliate  of  J«- 

D«pt.  U.  Skokie.  Illinois 

i,  Marsh  Instrument  8.  Valve  Co..  (Canada)  Ltd 

8407  103rd  St..  Edmonton.  Alberta.  Canada 


SINCE  1865 


S'*  UMf  JS 


HOW  MUCH 

Clear  Water  Pumps: 
“Buffalo”  Double 
Suction  Pumps 
assure  maximum 
efficiency  in  clear 
water  service.  Rugged 
construction  provides  long  life 
with  minimum  maintenance.  10  to 
14,000  gpm  capacities.  Write  for  Bulletin  955-R. 

WILL  IT  COST 

YOU 

ciency,  dependability,  long  life. 
These  husky  pumps  operate  against  heads 
as  high  as  1500  ft.,  in  capacities  to  900  gpm.  Write 
today  for  Bulletin  980-D. 

Non-Clogging  Pumps: 
y  Diagonally 

Split-Shell  Pumps 
‘f  specially  de- 

signed  for  moving 
,  high  consistency 

liquids.  Down-time, 
wear 

reduced.  Rub- 

^■^■^^^^^^^^^^^^er-lined  models  are 
^P^^Hj^^^^^^available  for  pumping  corro- 
sive  or  abrasive  liquids.  Write  for 
Bulletin  953-K. 

Wear  Transfer  Pumps: 

^  handling 

cooled  bearings  and  special  packing. 
Single  suction,  solid  shell  design  is  highly 
efficient.  Write  for  full  details. 

Chemical  Liquid  Pumps:  1 

These  special  “Buffalo” 

Pumps  are  engineered 
for  severe  service  in 
handling  most  corrosive,  abrasive 
or  high  consistency  liquids.  Ten  special  types  are  avail¬ 
able  in  a  variety  of  trim.  Write  for  Bulletin  982-A. 

NOT  TO  INSTALL  "BUFFALO"  PUMPS? 


How  "Buffalo"  Pumps  Can  Save  You  Money  Right  Away: 
"Buffalo”  offers  a  broad  line  of  pumps.  This  means  you  can 
usually  choose  the  right  pump  to  fill  almost  every  liquid- 
moving  need.  With  “Buffalo”  Pumps  you  pay  only  for 
the  type,  size  and  capacity  required  —  no  more.  This  often 
means  substantially  lower  initial  cost. 

'low  "Buffalo”  Pumps  Can  Save  You  Money  Over  the 
Years:  “Buffalo”  Pumps  are  engineered  for  peak  hydraulic 
efficiency.  This  gives  you  consistently  lower  pumping  costs. 


“Buffalo”  Pumps  are  ruggedly  built  throughout.  Extra  heavy- 
duty  components  reduce  maintenance  costs  over  a  longer 
productive  life  span.  “Buffalo”  Pumps  are  designed  for  quick, 
easy  access  to  inner  parts.  Thus  routine  maintenance  costs 
are  lower.  “Buffalo”  Pumps  feature  parts  interchangeability. 
This  means  further  savings  in  reduced  parts  inventories. 

Your  nearby  “Buffalo”  Engineering  Representative  will  be 
glad  to  help  you  choose  the  pumps  that  will  most  econom¬ 
ically  fill  your  needs.  Phone  him  today,  or  write  us  direct. 


BUFFALO  PUMPS 

Division  of  Buffalo  Forgo  Co. 

480  Broadway  BuNalo,  N.  Y. 


Canada  Pumps.  Ltd.,  Kitchener,  Ont. 


Sales  Representatives  in  all  Principal  Cities 


A  BETTER  CENTRIFUGAL  PUMP  FOR  EVERY  LIQUID 
AIR  CONDITIONING.  HEATING  AND  VENTILATING.  JULY.  195?  27 


CARRIER  AGAIN  MAKES  HEADLINES  WITH  A 


NEW  ROOF-TOP 


Basically  the  48B  is  a  one-piece  unit,  but  rigging  and  handling 
are  simplified  by  shipping  the  unit  in  two  sections  (base  unit  and 
fan  section).  It  also  installs  with  a  single  supply  and  return  air  duct, 
so  only  one  duct  passage  must  be  cut  through  the  roof.  Installation 
is  further  simplified  with  only  a  single  electrical  power  connection. 
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COMMERCIAL 

WEATHERMAKER 

Puts  both  heating  and  cooling  outdoors.  Occupies  no  valuable  floor  space. 
Uses  only  a  minimum  of  ductwork.  Permits  closer  estimates,  faster  installation. 


Here’s  the  latest  advance  in  heating  and  cooling 
for  one-story  buildings— the  new  Carrier  48B  Air- 
Cooled  Weathermaker*.  Designed  for  roof-top  in¬ 
stallation,  it  provides  the  benefits  of  year-round  air 
conditioning  without  extensive  ductwork,  without 
cluttering  up  ceilings  and  without  tying  up  one  inch 
of  floor  space.  It  gives  you  the  opportunity  to  make 
closer  estimates,  reduces  installation  time  and  per¬ 
mits  more  installations  with  the  same  crew. 

This  versatile  unit  consists  of  a  gas-fired  heating 


section,  a  fan  section  and  an  air-cooled  refrigeration 
section  for  cooling— all  enclosed  in  a  weatherproof 
casing  and  mounted  on  rails.  Two  capacities  fit  most 
heating  and  cooling  requirements— 7,5  and  10  tons 
for  cooling;  200,000  and  250,000  Btus  for  heating. 

The  unit  is  factory  charged,  and  refrigerant  pip¬ 
ing  is  instjilled.  The  compressor  is  protected  by  a 
five-year  warranty.  For  more  information  call  your 
Carrier  dealer,  listed  in  the  Yellow  Pages.  Or  write 
Carrier  Corporation,  Syracuse  1,  New  York. 

’t'Rn  u  s  Pat  OK. 
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BOTH  HEAT 
AND  HOT  WATER 
FROM  THESE 

UlEll-mdAIN 

type”J”cast  iron 

GAS  BOILERS 


ARCHITECT-ENGINEER 
Allen  T.  Turpin  Co. 

GENERAL  CONTRACTOR: 
Carbone  &  Weit 
MECHANICAL 
CONTRACTOR: 
Notional  Industrial  Piping 
Co.,  Inc. 

DISTRIBUTOR: 

R.  E.  Newlin  &  Associates 


Type  "J”  Boilers  are 
available  in  these  net 
I‘H=R  capacities : 

Hot  water,  375,100 — 
3,105,600  BTU/hr. 

Stoam,  1565—12,940 
•q.  ft. 


From  coast  to  coast,  Holiday  Inns  of  America  main¬ 
tain  the  fine  old  inn-keeping  tradition  in  a  modem 
setting.  One  of  the  newest  is  the  175-unit  Holiday  Inn 
of  New  Orleans,  located  on  the  busy  Airline  Highway 
on  the  outskirts  of  the  city.  It  provides  all  the  con¬ 
veniences  of  a  modem,  air  conditioned  hotel,  includ¬ 
ing  restaurant  and  lounge. 

Two  Weil-McLain  Type  "J”  Boilers  are  installed. 
One  J-16  furnishes  heat  for  the  entire  Inn — one  J-6 
supplies  domestic  hot  water  for  the  complete  system, 
including  laundry  and  restaurant  kitchens. 

Type  "J”  Boilers  offer  12  reasons  for 
economy,  dependability,  long  life 

1.  Made  of  corrosion-resistant  cast  iron. 

2.  A.G.A.  approved  minimum  efficiency  of  80%. 


3.  Develop  full  capacity  as  rated  by  I=B=R. 

4.  Compact  design  saves  space — up  to  40%. 

5.  A.G.A.  approved  for  all  gases. 

6.  Available  with  A.G.A.  approved  dual  fuel  mani¬ 
fold. 

7.  Electronic  controls  available  as  engineered  part 
of  unit. 

8.  Only  a  vent  needed  to  carry  off  products  of  com¬ 
bustion. 

9.  Lower  maintenance— easily  cleaned,  no  refrac¬ 
tories,  no  motors,  no  fans,  no  tube  replacement, 
no  water  treatment. 

10.  Can  be  assembled  at  any  stage  of  building  con- 
stmction.  Sections  pass  through  ordinary  door. 

1 1 .  Capacity  easily  increased  by  adding  sections. 

12.  Wide  range  of  capacities  permits  accurate  sizing. 


Wrif*  today  for  comploto  iidormation  or  $mo  listing  in 
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...most  versanomical  way 
to  air  condition  anything! 


f  Versanomical — that’s  the  word  for  Chrysler’s 
Centrifugal  Water  Chiller.  It’s  versatile: 
engineered  for  any  air  conditioning  project 
from  125  hp  to  the  largest.  And  economical: 
packed  with  special  engineering  features  that 
cut  operating  and  service  costs.  For  example: 


True  volute  casing.  A  Chrysler  design  exclusive 
that  minimizes  refrigerant  turbulence  . . .  reduc¬ 
ing  horsepower  load  on  the  motor. 

Adjustable  guide  vanes.  Unique  airfoil  design 
employs  new  principles  to  increase  compressor 
efficiency  to  the  maximum  while  maintaining 
operating  stability. 

Automatic  operation.  Factory-assembled  con- 
trol  console  including  all  required  safety 
controls,  indicator  lights  and  gauges. 

Automatic  purger.  Removes  non-condensable 
gases  and  water  vapor.  Prevents  contamination 
of  refrigerant  system,  cuts  service  costs. 

Interlocked  lubrication.  System  protects  motor 
bearings  with  a  constant  flow  of  oil.  Compressor 
can’t  run  unless  oil  pump  operates. 


ChryslerCentrifugalWaterChillers  are  factory  pre-tested 
under  simulated  operating  conditions  to  assure  peak 
performance.  Get  complete  engineering  data  and  techni¬ 
cal  assistance  from  your  local  Chrysler  Applied  Machin¬ 
ery  and  Systems  sales  office.  Or  write:  Airtemp  Division, 
Chrysler  Corporation,  Dept.  1-79,  Dayton  1,  Ohio. 


© 


HRYSLER 

f  AIRTEMP 


FIRST  WITH  THE  FINEST  IN  AIR  CONDITIONINQ 
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THE 

MASSACHUSETTS 

LINE 

OF  FANS  AND  BLOWERS 

BIGGER  and  BETTER  than  everl 


Recently,  The  Peerless  Electric 
Company,  Warren,  Ohio,  manufacturers  of 
fans,  blowers  and  motors,  acquired  The 
Massachusetts  Line  of  fans  and  blowers, 
which  were  formerly  the  products  of  The 
Bishop  &  Babcock  Manufacturing  Company, 
Cleveland,  Ohio. 

Peerless  Electric  is  now  manufacturing 
the  same  Massachusetts  fan  and  blower 
items  which  were  produced  at  Cleveland, 
Ohio.  Engineering  data  books,  performance 
tables,  dimensions  and  other  construction 
characteristics  still  apply. 


In  most  localities,  the  same  manu¬ 
facturer’s  representatives  will  sell  The 
Massachusetts  Line.  They,  and  The 
Peerless  Electric  Company,  invite  your  in¬ 
quiries  and  solicit  your  business  as  in  the 
past.  You  can  be  well  assured  that  The 
Peerless  Electric  Company  will  manufacture 
the  same  high-quality  Massachusetts  prod¬ 
uct.  Peerless  Electric  will  do  all  that  is 
possible  to  offer  effective  service  to  its  rep¬ 
resentatives,  consulting  engineers,  contrac¬ 
tors.  OEM  accounts,  dealers  and  distributors. 


We  welcome  the  opportunity  to  sell  you  The  Massachusetts  Line 
Write  today  for  catalogs  and  other  descriptive  literature. 


The  MASSACHUSETTS  LINE 

A  DIVISION  OF  THE  PEERLESS  ELECTRIC  COMPANY 
WEST  MARKET  STREET  •  WARREN,  OHIO 
M  0/ftb4t  of  tho  Air  Moving  and  Conditioning  Association,  /nc.  {AMCA^ 
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Pneumatic  Control  Center  Serves  Dual  Purpose 
in  New  H.  H.  Robertson  Co.  Building 

Top  feature  of  H.  H.  Robertson  Co.’s  new  office  building  is 
Robertson’s  own  new  dual  duct  air  conditioning  system,  for  which 
it  developed  the  Aerator  Mixing  Unit  and  Q-Air  Floors  that 
carry  hot  and  cold  air  to  the  units. 

Shown  above  is  the  Johnson  Pneumatic  Control  Center  from 
which  the  system  is  supervised  and  controlled.  Operational  fea¬ 
tures  of  this  specially  designed  p>anel  include  continuous  indica¬ 
tion  and  remote  adjustment  of  fan  speeds,  temperatures  and 
pressures;  graphic  representations  of  the  system  and  its  controls; 
optional  recording  of  key  temperatures  and  pressures;  and  start- 
stop  switches  for  all  equipment. 

Although  a  comprehensive  control  panel  such  as  this  is  not 
required  for  the  normal  operation  of  a  Robertson  Q-Air  Floor 
System,  it  was  installed  in  this  case  to  obtain  essential  perform¬ 
ance  data  for  the  guidance  of  Robertson  research  engineers.  And, 
as  nothing  else  could,  it  gives  a  clear,  dramatic  demonstration 
of  the  Robertson  system  to  engineers,  architects  and  other  visitors. 

Wherever  quality  is  the  key  consideration,  as  it  obviously  is 
here,  the  chances  are  you  will  find  a  pneumatic  control  system  by 
Johnson.  A  nearby  Johnson  engineer  is  ready  to  help  you  give 
your  clients  the  very  best.  Johnson  Service  Company,  Milwaukee 
1,  Wisconsin.  105  Direct  Branch  Offices. 

JOHNSONqCONTROL 

PNEUMATIC  1I3  SYSTEMS 
DESIGN  •  MANUFACTURE  •  INSTALLATION  •  SINCE  1RSS 

TEMPERATURE  &  AIR-CONDITIONINQ  CONTROL  SYSTEMS  FOR  COMMERCIAL,  INDUSTRIAL  &  PUBLIC  BUILDINGS-AND  SHIPS  ; 


H.  H.  tob^rtson  Co.,  Ambridgo,  Pa.  Oscar  F.  Wiggins,  architact.  Now 
Yorfc;  Wm.  A.  fata  Associatas,  machanieal  anginaars.  Now  York/  Martin 
W.  Wita,  ganaral  contractor,  Sawicklay,  Pa./  McCarI  t  Plumbing  t 
Hooting  Co.,  Boavor  Falls,  Pa. 
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World-wide,  Clarage  quality  is  known 
and  called  upon.  Down  Mexico  City 
way,  for  example,  is  the  new  Palacio  de 
Hierro. 

Here,  in  this  city’s  largest  and  most 
modern  department  store,  Clarage  air 
handling  and  conditioning  equipment 
is  at  work  —  Capillary  Air  Washers  and 
Centrilator  Power  Roof  Ventilators.  Why 


REQUEST  CATALOG  405  cov¬ 
ering  the  Clarage  Capillary 
Air  Washer.  Equipped  with 
capillary  cells.  Three  arrange¬ 
ments  available.  Capacities 
4,400  to  132,000  CFML 


is  Clarage  so  often  selected  for  buildings 
of  all  types,  all  sizes?  Largely  because  of 
this  equipment’s  reputation  for  faithful 
performance  and  operating  economy. 

Contact  our  nearest  sales  engineering 
office.  You  too  will  find  it’s  characteristic 
of  Clarage  products  to  prove  out  success¬ 
fully  no  matter  how  challenging  the 
requirements. 


REQUEST  BULLETIN  550  cav- 
•ring  the  Clarage  Centrilotar 
Power  Roof  Ventilator.  Static 
pressures  to  2";  capacities  to 
26/400  CFM.  (Unit  shown  here 
without  cover.) 


Dependable  equipment  for  making  air  your  servant 

CLARAGE  FAN  CO 


Kalamazoo,  Michigan 

SALES  ENGINEERING  OFFICES  IN  ALL  PRINCIPAL  CITIES  •  IN  CANADAt  Canada  Fans,  Ltd.,  4285  Richelieu  St.,  Montreal 
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ARCHITEn  CONSULTING  ENGINEEI 

Jese  Aspc  Lm  licktriMn 

DESIGN  AND  All  CONDITIONING  ULCNUTION 
Colsfoccion  y  Vcnlilacisn,  S.A. 
CONTRACTOR 

CalsfecciM  y  VMlilaclM,  S.A. 


another  land  where  Clarage  gives  air  a 


NOW... for  undetfrouiKl  tail  oil  storage  tanks - 

a  tank  suction  heater  with  easily  accessible  service  connections 

PARACOIL"VUF” 


HEATING 

MEDIUM 

CONNECTIONS 


Designed  to  simplify  both  installation  and 
service.  Heater  is  suspended  from  tank  man¬ 
hole  flange.  All  connections  are  outside  the 
tank.  A  new  Paracoil  invention. 

Uses  hot  circulated  fluids  as  heating 
mediums  —  insuring  positive  suction  tem¬ 
peratures. 

The  simplest  method  of  preheating  fuel  oils 
and  other  viscous  liquids  in  underground 
storage  tanks. 


product 

SUCTION 

CONNECTION 


RETURN 

PRODUCT 

CONNECTION 


Top  end  chamber 
can  be  removed  to 
expose  tube  ends 
for  inspection. 


All  service  con¬ 
nections  are  out¬ 
side  tank  in  a 
ground-level  ac¬ 
cess  chamber. 


Only  normal  depth 
from  ground  level 
required.  . 


SUCTION 

SHAFT 


Entire  tube  bundle 
can  be  removed 
without  breaking 
product  suction 
line 


SUCTION 
CHAMBER 
VENT  LINE 


Self-venting 
suction  chamber. 


SUCTION 

CHAMBER 


Hat  r^um  pfoductvinixes  with  fresh  product  in  sue- 
^  lijM^diamber.  pcoviding  an  initial  temperature  rise 
.  before  the  heating  tabes  are  reached. 

|£"^.4laaitabie  in  standard  sSamoiKl  capacities  for  vari- 
product  fluiett.  > 


PRODUCT  FLOW 
FROM  TANK 


^  V  A  Product  of 

DAVIS  PUdiMPMWe  (A  Division  of  Amoricon  AAetal  Products 

Avenue,  Wallington,  N.  J. 
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This  enclosed  type  ammonia  com¬ 
pressor  introduced  in  1915,  was 
used  at  Spath's  Market,  Portland, 
Ore.,  until  the  I940‘s. 


The  Celanese  Corp.  uses  10,000  tons  of  refrigeration  in  its  plant  near  Cumber-  "ECLIPSE  compressors,  with  2,  3,  4,  6  or  9 

landi  Md.  Here  Frick  heavy-duty  compressors  have  operated  30  years.  cylinders,  handle  any  refrigerant,  at  any 

temperature,  on  any  load. 


ONE  N  AME  .  .  . 

One  Independent  Company, 
One  Standard  of  Exeellenee 
Since  1853 

We're  decidedly  in  business  at  the 
old  stand,  under  the  sante  experi¬ 
enced  management  as  heretofore, 
and  welcome  the  chance  to  serve 
both  old  and  new  customers.  Let 
us  quote  on  your  air  conditioning, 
refrigerating  or  ice-making  needs: 


^  this  ,• 

*  '»r9tst^  tons  ^^^t 
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NEW  PETRO 


Powerjlast 


QUAi-'* 


'  MSlAllED 
THIOUCH 
m  DOQI 


For  steel  firebox  boilers 

Needs  no  firebox  refractory! 

Until  now,  oil  firing  has  required  refractory  lining  In 
the  firebox  to  "support  combustion,”  which  simply  means 
that  an  old-style  burner  does  not  burn  the  fuel  completely 
without  the  reflected  heat  from  the  hot  bricks.  Burners 
requiring  these  combustion  chambers  produce  smoke  dur¬ 
ing  the  starting  period.  Accepted  industry  standards  allow 
up  to  15  minutes  warm  up.  Incomplete  combustion  is 
evidenced  by  soot  deposits  on  heating  surfaces  and  is  a 
source  of  atmospheric  pollution. 

The  notable  fact  about  this  new  Petro  PowerBlast 
firing  system  is  that  the  burner  itself  achieves  complete 
combustion  immediately  with  either  gas  or  oil,  without 
depending  on  reflected  heat.  It  burns  clean  in  a  cold 
firebox  in  less  than  ten  seconds. 

Since  there  is  no  heavy  brickwork  to  store  heat  (and 
due  also  to  the  burner  design)  standby  heat  loss  is  reduced 
to  practically  nothing.  As  every  heating  man  knows,  this 
eliminates  the  source  of  a  very  substantial  fuel  waste. 

We  have  described  but  one  feature  of  the  remarkable 
new  Petro  PowerBlast  burner.  There  are  many  others. 
Mail  coupon  for  further  information. 


liC 

«WI1D  - 


Needs  no  firebox 
refractory 


Burns  clean  in  less 
than  10  seconds 


Greatly  reduces 
standby  heat  loss 


PETRO 

3327  West  106th  Street,  Cleveland  11,  Ohio 
(In  Canada:  80  Ward  Street,  Toronto,  Ontario) 
Please  send  me  literature  and  specifications 
on  the  Petro  PowerBlast  dual-fuel  forced  draft 
burner. 


Name 


I  T.  M  REG.U.S.PAT.  OFF.  ^ 

Maktrt  of  quality  hooting  and 
powor  oquipmont  sinco  1903 


Company 

Address 
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ON  LAWLER 
TYPE  "S” 
TEMPERATURE 
REGULATORS! 
LOOK  AT  THE 
TEST!  LAWLER 
PINPOINTS  CON¬ 
STANT  THERMO¬ 
STATIC  CONTROL! 


DIRECT  ACTING — protects 
against  overheating  ...  a 
rise  in  temperature  closes  the 
valve. 

REVERSE  ACTING  — for  cool¬ 
ing  systems  and  recirculating 
lines.  Rising  temperature 
opens  valve  .  .  .  drop  in 
temperature  causes  valve  to 
close. 

THREE  WAY — mixes  hot  and 
cold  liquids. 


\X'herever  highly  accurate  thermostatic 
control  is  vital,  you’ll  find  Lawler  Type 
“S”  Temperature  Regulators  at  work. 

Advanced  engineering  design  , .  .  skillful 
manufacturing  have  been  Lawler’s  trade¬ 
mark  for  the  greater  part  of  a  half  century 
of  solving  thermostatic  control  problems. 

The  Type  “S”  features  a  highly  sensitive 
liquid  filled  thermostatic  element  for  in¬ 
stant  activation  .  .  .  stainless  steel  sliding 
parts  for  long-lived  friction  resistant 
operation. 

WHEN  PRECISION  PERFORMANCE 
COUNTS  LOOK  TO  LAWLER  FIRST! 


LAWLER  AL’TOMATIC  CONTROLS,  INC. 
MT.  VERNON  NEW  YORK 
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is  a  registered 

trademark  for  a  wide  range 
of  air  dijfusion 


Today  Anemostat  offers  an  impressive 
variety  of  air  diifusion  equipment  to 
meet  every  architectural  and 
engineering  requirement. 
ANEMOSTAT®  is  a  registered 
trademark.  It  is  your  guarantee 
that  every  unit  bearing  this  name  is  of 
highest  quality  .  .  .  backed  by  the 
most  experienced  engineering,  research 
and  testing  laboratories  in  the  industry. 

When  Anemostat  Air  Diffusers 
are  in  sight  the  system  is  right. 


equipment 


This  was  true  yesterday,  is  true 
today  and  will  be  true  tomorrow. 


Gmventionai  Air  Diffusers 


High  Velocity 


100%  Induction  Air  Diffusers 


Constant  Volume 
Turbulators 


ANBMOSTJIT  CORPORATION  OF  AMRRICA 

lO  BAST  30Mi  STRBBT,  NSW  YORK  l«,  N.  V. 
R*preMntaMv*s  in  prinelpal  oHIes 
“No  Air  Conditioning  System  Is  Bottor  Than  Its  Air  Distribotion*' 


High  Velocity  Systems 
for  Schools 


It  costs  less  to  buy  replaceable  filters 
and  throw  them  away  when  dirty  than 
to  have  permanent  filters  cleaned. 


R  P  Washable  Industrial  Filters  can  be 
cleaned  10  times  annually  for  under 
$4.00  per  year  (including  odor-remov¬ 
ing  adhesive  and  depreciation  on  filter). 


^KctuAtnial 


R  P  Multi-Velocity  Industrial  Air  Filters  are  designed  with  ease  and 
economy  of  operation  in  mind.  Their  strong,  rugged  aluminum  construc¬ 
tion  increases  service  life — makes  them  fast,  easy  and  safe  to  handle — 
reduces  operating  costs.  Important  additional  savings  too,  by  eliminating 
the  need  for  heavy  structural  design  in  filter  bank  construction. 

These  high  efficiency,  multi-velocity  filters  meet  all  specifi¬ 
cations  for  permanent-type  washable  filters  —  with  the  plus  feature  of 
ODOR  REMOVAL  through  the  use  of  R  P  Super  Filter  Coat  —  the 
water  soluble  dirt  and  odor  removing  adhesive,  with  the  “built-in” 
detergent.  Write  for  information. 


RESEARCH  PRODUCTS 

Dept.  47,  Madison  10,  Wisconsin 


Designed 


/ 


to  give  you 
Double 


Protection! 


WAGNER  TYPE  DP  MOTORS 


Wagner  Type  DP  Motors  provide  double  protection  that  means  longer  life- 
more  versatility  of  application.  Rugged  cast  iron  frames  and  endplates  are 
highly  resistant  to  corrosion.  Dripproof  enclosures  are  so  well  designed  that 
these  motors  can  handle  many  applications  that  formerly  required  splashproof 
motors.  These  motors  pack  ample  power  into  little  space,  are  light  in  weight 
and  are  easy  to  maintain. 

SLEEVE  BEARING  MODELS  AVAILABLE.  The  entire  line  of  ratings  is 
available  with  bail  bearing  construction,  or  with  steel-backed,  babbitt-lined 
sleeve  bearings  of  high  load  carrying  capacity  that  provide  quieter  operation. 

Let  a  Wagner  Sales  Engineer  show  you  how  these  motors  can  be  applied  to 
your  needs.  Call  the  nearest  branch  office  or  write  for  Wagner  Bulletin  MU-223. 

Branches  and  Distributors  in  All  Principal  Cities 

Warner  Elcdlric  Gnporation 

6463  Plymouth  Ave.  •  St.  Louis  14,  Missouri 


DOUBLY  PROTECTED— Air  intakes  and  outlets  are 
positioned  to  provide  complete  protection  against 
dripping  or  splashing  liquids.  Rugged  cast  iron 
frames  protect  against  rough  handling  and  cor¬ 
rosion. 


COOLING  RUNNING — Specially  designed  baf¬ 
fles,  which  protect  the  stator  windings,  direct  a 
cooling  stream  of  air  through  the  motor  to  effec¬ 
tively  cool  the  motor — add  to  motor  life. 


CAN  BE  RE-LUBRICATED  — Original  factory 
lubrication  will  last  for  years  in  normal  service 
—  but  grease  plugs  are  provided  to  permit 
re-lubrication  that  adds  years  to  motor  life 
under  severe  conditions. 


Sold  exclusively  by  representatives  for: 

AIR  DEVICES  INC.  •  ISS  MADISON  avenue,  new  YORK  16,  N.Y. 
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The  new  Thermotank  Con-Vol  Unit  delivers  constant  air  volume  over  a 
wide  range  of  varying  inlet  pressures.  Instant  response  and  positive 
valve  closure  are  obtained  due  to  the  complete  absence  of  linkage  or 
complicated  operating  mechanism.  Both  the  hot  and  the  cold  valves  are 
regulated  by  the  flow  controller  as  conditions  demand.  An  access  door 
permits  inspection  of  all  moving  parts  and  easy  removal  of  valves  and 
controls.  For  more  information  on  Con-Vol  equipped  units  ask  your 
Thermotank-Agitair  representative  or  write  direct  to  Air  Devices  Inc. 


EXCLUSIVE 
FEATURE 
ASSURES 
PRECISION 
CONTROL 
OF  AIR 
VOLUME  AND 
TEMPERATURE 


high  velocity  units  •  punkah  louvers 
air  diffusers  •  filters  •  exhausters 
registers  and  grilles 


They  compared 
”K”  factors  and 
cost  factors 

_ and  bought 

G-B  SNAP*ON« 


FOR  FREE  TEVA  SURVEY  CALL  YOUR  LOCAL 
6  B  SNAP«0N  DISTRIBUTOR 
LISTED  IN  THE  YELLOW  PAGES 


Here*s  how  to  get  maximum  return  on  your  in> 
SUlation  investment —  simply  specify  G-B  Snap'^On,  the  original 
one-piec;e  pipe  insulation  molded  of  fine  glass  fibers.  G-B  Snap* On  thermal 
efficiency  is  such  that  you  can  use  thinner  wall  thicknesses  and  save  on  your 
initial  insulation  investment.  Long-term  savings  are  equally  impressive,  for 
G-B  Snap*On  retains  its  thickness  and  insulating  efficiency  indefinitely — 
is  as  permanent  as  glass  itself.  And  G-B  Snap*On  is  virtually  immune  to 
damage,  thanks  to  its  resilient  toughness. 

Other  G-B  Snap*On  advantages:  its  “K”  factor,  low  as  that  of  any  gen¬ 
eral  purpose  pipe  insulation  on  the  market . . .  and  economy  of  application, 
the  lowest  possible.  Compare  G-B  Snap* On  in  3'  or  6'  sections,  plain  or 
jacketed,  in  sizes  from  copper  tubing  to  36",  with  any  other  pii)e  insulation 
— and  see  the  difference!  Just  ask  your  local  G-B  distributor  for  a  TEVA 
(Thermo-Economic  Value  Analysis)  survey. 

_  _ 222  W.  lOMi  St.,  Kansas  City,  Mo. 

Thermal  and  acoustical  glass  fiber  insulations  .  .  .  Molded  glass  fiber  pipe  insulation 
Couplings  and  fittings  for  plain  and  grooved  end  pipe 


This  new  VACUUM  HEATING  PUMP 


HAS  THE  INCREASED  AIR  CAPACITY 
EFFICIENT  HEATING  PRACTICE  DEMANDS 


IncrMtad  air  capacity 
indwcM  rapid  syctam 
rasponsa  without 
wastaful  ovarhaating. 

Saparata  air  and 
watar  pumps  individually 
salactad  to  moat  actual 
job  raquiramants. 

Control  systam 

that  oparatas  individual 

pumps  only  whan  naadad. 

Haxibility 

parmitting  addition  of 
radiation  without  changing 
basic  pump  installation. 

Low,  low, 

raturn  lina  connoction. 


Designed  and  manufactured  by  the  organization  that  made  the  Jennings 
Manifold  Heating  Pump  standard  of  the  Heating  Industry,  the  new  CSM 
incorporates  every  desirable  feature  architects,  engineers,  owners  and 
operators  have  sought.  Employing  separate  air  and  water  pump  elements, 
each  with  its  own  motor  and  each  independently  controlled  by  its  own 
automatic  switch,  the  capacities  and  arrangement  may  be  widely  varied  to 
meet  job  conditions.  For  the  first  time,  the  engineer  has  the  choice  of  real¬ 
istic  water  and  air  capacities  required  for  rapid  system  response  without 
wasteful  overheating. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


House  TANK  PRESSUKe  TANK  PLUID  DRIVE  SYSTEM 

Rg.  I .  Thre«  systems  for  maintaining  pressure-volume  requirements  in  house  pump  applications. 


Fluid  Drives  for  House  Pumps 

C.  L  ARNOLD 

Application  Engineer 
American-Standard  Industrial  Division 


A  quiet  revolution  has  taken  place  in  the  control  of  service 
water  systems  for  multi-story  buildings.  It  is  based  on 
the  use  of  adjustable  speed  fluid  drives  for  house  pumps 
to  maintain  system  pressure-volume  requirements,  and  it 
is  intended  to  replace  both  house  tank  and  pressure  tank 
methods.  Here  is  a  report  on  the  operation  and  ad¬ 
vantages  of  fluid  drives  in  house  pump  applications. 


the  engineer.  The  three  methods  are  compared  schemati¬ 
cally  in  Fig.  1. 

SYSTEM  COMPARISON 

The  fluid  drive  house  pump  system  avoids  the  gradual 
drop  followed  by  rapid  rise  in  pressure,  which  is  typical 
of  other  systems.  The  steady  pressure  characteristic  mini¬ 
mizes  or  eliminates  potential  water  hammer,  simplifies 
fixture  design  and  (»therwise  avoids  undesirable  effects. 
Its  smooth  and  regular  operation  av(»ids  vibration  and 
noise,  making  it  a  most  popular  system  from  the  point 
of  view  of  the  building  occupants. 
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'X'HE  use  of  adjustable  speed  fluid  drives  to  maintain 
pressure-volume  requirements  for  house  pump  appli¬ 
cations  is  the  latest  advance  in  the  control  of  service 
water  systems  for  multi-story  buildings.  The  fluid  drive 
system  is  simple,  compact  and  relatively  inexpensive. 

Although  the  concept  is  a  relatively  new  one  (the  origi¬ 
nal  installation  was  made  in  Chicago  in  November,  1957), 
it  is  based  on  sound  engineering  principles  and  has  much 
to  offer  the  engineer  responsible  for  plumbing  system 
specification  in  a  multi-story  building.  It  is  intended  to 
replace  both  the  house  tank  method  and  the  pressure  tank 
method,  the  only  arrangements  heretofore  available  to 


Rg.  2.  Typical  pressure-volume  curves  for  three  different 
system  conditions.  To  meet  system  pressure-volume  re¬ 
quirements,  the  pump  must  operate  at  all  points  within 
the  shaded  area  on  the  chart. 


House  Tank  Method 

In  comparison  to  the  house  tank  method,  the  fluid  drive 
system  eliminates  the  need  for  a  tank.  This  means  a 
savings  in  initial  tank  cost  as  well  as  maintenance  costs 
incurred  from  the  need  for  periodic  cleaning.  In  addi¬ 
tion,  the  vermin  problems  normally  associated  with  a 
house  tank  installation  are  eliminated.  Equally  important 
to  the  architects  and  engineers  responsible  for  design 
of  a  building  is  the  fact  that  elimination  of  the  house 
tank  often  reduces  the  structural  requirements  of  the 
building  itself,  permitting  a  simplified  structure  with 
attendant  cost  savings. 

A  significant  difference  between  the  fluid  drive  system 
and  the  house  tank  system  is  found  in  the  pump  size 
requirement.  Pumps  used  in  conjunction  with  house 
tanks  traditionally  have  been  sized  to  fill  the  tank  in 
15  to  30  minutes.  Since  the  tank  is  usually  designed  to 
he  capable  of  supplying  the  normal  system  demand  for 
a  period  of  from  two  to  four  hours,  house  tank  system 
pumps  are  sized  to  handle  from  4  to  8  times  the  normal 
demand. 

Pumps  used  in  the  fluid  drive  system,  on  the  other 
hand,  need  have  a  design  capacity  no  greater  than  the 
calculated  maximum  demand.  With  pumps  of  optimum 
size,  the  unnecessarily  high  investment  of  oversize  pumps 
is  avoided.  Pumps  used  in  fluid  drive  systems  operate 
continually  under  conditions  for  which  they  are  best 
suited.  The  net  result  is  excellent  control,  high  motor 
efficiency  and  optimum  motor  power  factor. 


Pressure  Tank  Method 

G)mpared  with  the  pressure  tank  method,  the  fluid  drive 
system  eliminates  the  pressure  tank,  air  compressors  and 
associated  equipment.  Doing  away  with  the  air  system 
avoids  potential  aeration  of  the  water  ajid  attendant  cor¬ 
rosion  problems.  In  addition,  the  compactness  of  the  fluid 
drive  system  conserves  valuable  basement  floor  space. 
For  a  typical  installation,  operating  components  occupy 
60  to  80%  less  space  as  compared  with  a  pressure  tank 
system  meeting  the  same  operational  requirements. 

THE  PRESSURE-VOLUME  PROBLEM 

The  requirement  of  any  water  system  is  to  maintain 
uniform  design  pressure  at  the  various  outlets  in  the 
system  at  all  times.  The  multi-story  system  presents  a 
complex  problem  of  constantly  varying  pressure-volume 
requirements,  since  the  numerous  outlets  are  periodically 
opened  and  closed  at  random.  The  length  of  time  a  given 
outlet  will  remain  opened  or  closed  is  unpredictable.  The 
degree  to  which  outlets  will  be  opened  varies  from  outlet 
to  outlet  and  from  cycle  to  cycle,  and  the  possible  com¬ 
binations  of  outlets  which  may  be  o|)ened  at  one  time 
are  many.  Because  of  this,  the  pump  must  satisfy  the 
needs  of  a  system  that  is  continually  varying  in  volume 
and  pressure. 

Volume  in  a  system  requiring  a  house  pump  will 
fluctuate  to  a  much  greater  degree  than  pressure.  This 
is  because  most  of  the  available  pressure  is  utilized  to 
overcome  head  due  to  height  and  to  provide  a  “static 
pressure”  which  must  be  maintained  at  the  highest,  most 
distant  outlet.  The  balance  of  the  pressure  requirement 
is  made  up  of  line  losses,  which  vary  as  the  square  of 
the  flow.  A  single-building  installation  will  have  rela¬ 
tively  small  line  losses,  while  a  multi-building  develop¬ 
ment  with  associated  long  runs  of  piping  will  have  pro¬ 
portionally  higher  line  losses. 

The  problem  in  terms  of  house  pump  requirements  is 
expressed  in  Fig.  2  which  shows  typical  curves  for  the 
load  imposed  on  the  pump  for  three  different  representa¬ 
tive  system  conditions.  In  Curve  A,  a  small  number  of 
very  distant  outlets  are  open;  in  Curve  B,  a  large  number 
of  uniformly  distributed  outlets  are  open;  and  in  Curve 
C,  a  large  number  of  outlets  near  the  pump  are  open. 
To  meet  system  pressure-volume  requirements,  the  pump 
must  be  capable  of  operating  at  all  points  within  the 
shaded  area  on  the  chart.  This  can  be  accomplished  by 
varying  the  pump  speed.  In  the  typical  system  curves  in 
Fig.  2,  a  pressure  of  115  ft  must  be  maintained  at  all 
times  to  provide  the  required  minimum  pressure  at  the 
most  remote  point  in  the  system. 

THE  INSTALLATION 

Mechanical  arrangement  of  the  equipment  is  straight¬ 
forward  in  the  fluid  drive  house  pump  installation.  Con- 


Fig.  3.  Fluid  drive  coupling  ar¬ 
rangements  can  be  either  of 
those  shown.  Arrangement  4 
utilizes  direct-coupled  motor. 
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Rg.  4.  Proportional  control  system  senses  a 
pressure  change  and  begins  to  correct  for  it 
as  soon  as  change  occurs. 

stant-speed  electric  motor,  fluid  drive  and  pump  are 
mounted  on  a  common  subbase  and  connected  through 
flexible  couplings.  Mounting  arrangement  No.  3  or  No.  4 
may  be  used  (Fig.  3).  Where  direct-coupled  motor  is 
used,  as  in  arrangement  No.  4,  the  subbase  is  shortened 
and  one  flexible  coupling  is  eliminated. 

PRESSURE  CONTROL 

Since  the  purpose  of  the  house  pump  system  is  to 
maintain  a  constant  pressure,  some  sort  of  device  must 
be  employed  to  sense  pressure  variations.  A  system  in 
which  pressure  sensing  switches  control  fluid  drive  output 
speed,  hence  pump  operating  speed,  is  one  method  that 
has  been  used  in  house  pump  applications. 

Pressure  Switch  Control 

Two  switches  are  used  in  the  pressure  switch  system. 
One  closes  its  circuit  when  predetermined  maximum  pres¬ 
sure  is  reached;  the  other  closes  its  circuit  when  system 
pressure  drops  to  a  predetermined  minimum.  The  gen¬ 
erally  recommended  minimum-to-maximum  pressure  dif¬ 
ferential  is  approximately  5  ft.  The  fluid  drive  system 
is  designed  to  maintain  pressure  within  this  control  range. 

A  control  motor  is  mounted  on  the  fluid  drive.  When 
operated  in  one  direction,  the  motor  slowly  withdraws 
the  scoop  tube  from  the  oil  circuit.  This  action  increases 
pump  speed.  When  energized  in  the  opposite  direction, 
the  motor  pushes  the  scoop  tube  into  the  oil  circuit, 
decreasing  pump  speed. 

Pressure  switches  are  wired  to  the  control  motor. 
When  the  predetermined  maximum  pressure  is  reached, 
the  maximum  pressure-stat  closes,  energizing  the  control 
motor  to  reduce  pump  speed.  When  pressure  falls  below 
the  maximum  setting,  the  switch  opens,  halting  further 
speed  reduction.  The  pump  continues  to  ojjerate  at  con¬ 
stant  speed  equivalent  to  that  obtained  when  the  maxi¬ 
mum  pressure  switch  opened. 

If  system  load  increases,  line  pressure  will  fall  below 
the  predetermined  minimum  requirement.  The  pressure 
drop  is  sensed  by  the  minimum  pressure-stat  which  closes 
and  causes  the  control  motor  to  increase  pump  sjieed. 
When  proper  speed  is  reached  for  the  new  system  load 
condition,  further  speed  increase  is  curtailed  and  the 
pump  runs  at  constant  speed.  With  pressure  sensing  at 
both  maximum  and  minimum  conditions,  the  system  can 
be  made  to  operate  at  all  times  within  the  optimum 
pressure  range. 


The  control  sequence  described  in  the  foregoing  para¬ 
graphs  can  be  accomplished  using  electric,  air  or  hy¬ 
draulic  switches  and  motors.  Installations  to  date  have 
utilized  electrical  control. 

Location  of  the  pressure-sensitive  switches  is  critical 
and  usually  must  be  a  compromise.  In  single-building 
installations  having  relatively  small  line  losses,  pressure 
switches  can  be  located  in  the  water  piping  adjacent  to 
the  pump  discharge.  With  this  arrangement,  switches 
must  be  set  to  provide  sufficient  pressure  to  satisfy  static 
pressure  requirements  at  the  highest  point  in  the  system 
and  to  overcome  an  average  frictional  loss.  Location  of 
the  pressure-stats  near  the  pump  cuts  control  wiring  to 
a  minimum. 

On  large  systems  employing  long  runs  of  piping  with 
relatively  high  frictional  losses,  the  controls  should  be 
located  at  the  highest,  most  distant  point  in  the  piping. 
With  this  arrangement,  design  pressure  is  maintained  at 
all  points  throughout  the  system  regardless  of  line  losses. 
The  switches  must  be  located,  however,  on  a  riser  which 
is  adequately  sized  for  its  outlets. 

Location  of  the  pressure  switch  at  the  highest  point 
creates  a  problem,  however,  because  the  system  attempts 
to  hold  pressure  constant  only  at  the  pressure  switch 
location.  During  periods  of  high  flow,  then,  when  the 
“variable  losses”  resulting  from  flow  are  at  their  maxi¬ 
mum,  a  building  having  the  pressure  switch  installed  at 
the  highest  point  in  the  system  will  have,  at  its  lowest 
tap,  pressure  which  exceeds  design  allowances.  Con¬ 
versely,  and  for  the  same  reason,  if  the  switch  is  located 
in  the  basement,  pressure  at  the  highest  tap  will  be  short 
of  design  pressure  during  high-demand  periods. 

The  best  compromise  solution  for  the  pressure  switch 
system  is  installation  of  the  switches  at  the  half-way  point. 
This  divides  the  “variable  losses”  between  the  highest 
and  lowest  taps  and  usually  will  result  in  a  satisfactory 
system.  It  is  important  that  the  switches  in  this  arrange¬ 
ment  be  enclosed  in  a  “tam|)er-proof’  box  or  panel  to 
avoid  tampering  by  unauthorized  personnel. 

Proportional  Control 

A  very  recent  control  arrangement  which  is  rapidly 
gaining  in  favor  for  fluid  drive  house  pump  installations 
consists  of  a  proportional  control  motor  and  a  propor- 
titmal  controller.  The  motor  and  controller  act  somewhat 
as  a  servo  system  in  that  the  controller  is  constantly 
influenced  by  the  position  of  the  motor  which  it  controls. 
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As  shown  in  Fig.  4,  the  proportional  control  system 
senses  any  pressure  variation  from  the  design  point,  and 
immediately  b^ins  to  correct  for  this  change.  This  differs 
from  the  pressure  switch  type  of  control  in  that  pressure 
switches  do  not  operate  until  the  control  pressure  exceeds 
the  S-ft  differential  setting  between  the  two  switches.  This 
permits  the  changing  pressure  to  gain  “momentum” 
before  a  correction  is  applied. 

The  proportional  control  motor  contains  a  potentiom¬ 
eter  which  is  directly  connected  to  the  motor  output 
shaft.  The  output  of  this  potentiometer  is  a  voltage  di¬ 
rectly  proportional  to  control  motor  position.  This  voltage 
is  impressed  upon  a  solenoid  in  the  pressure  controller, 
exerting  a  small  force  on  the  mechanism  in  a  direction 
o{^>osite  to  that  caused  by  an  increase  in  water  pressure. 
Thus  the  control  is  able  to  anticipate  the  tendency  to 
over-control,  and  the  degree  of  correction  tapers  off  as 
the  design  pressure  is  approached. 

The  overall  effect  of  the  proportional  control  system  is 
a  smoothness  and  consistency  of  control  achieved  by  no 
other  method  to  date.  Under  normal  operating  conditions, 
control  of  head  within  plus  or  minus  3  psi  of  design 
pressure  can  be  maintained  over  the  full  range  of  op¬ 
eration.  Tliere  is  one  point,  however,  which  must  be 
considered  with  this  method  of  control.  The  controller 
must  be  located  within  500  ft  of  the  control  motor.  This  is 
necessary  to  avoid  excessive  line  losses  which  could  occur 
in  the  feedback  circuit  from  motor  to  control,  resulting 
in  false  throttling  action. 

SPEED  CONTROL 

Figure  5  charts  pump  operating  speed  vs.  scoop  tube 
position.  Tlie  minimum  pump  operating  speed  in  this 
example  (determined  by  the  minimum  anticipated  system 
pressure  requirement)  is  1450  rpm;  maximum  speed  is 
1700  rpm.  As  shown  on  the  curve,  this  range,  which  is 
the  full  range  for  pump  operation  in  this  application,  is 
obtained  within  about  25%  of  the  full  range  of  stop-to- 
stop  scoop  tube  travel. 


Fig.  6.  Linkage  between  control  motor  and  scoop  tube 
control  should  be  designed  so  that  torque  motor  rotation 
through  90  degrees  is  required  to  move  scoop  tube  con¬ 
trol  lever  through  "control  range." 


With  a  narrow  control  of  this  order,  it  is  important 
that  proper  control  motor  and  linkage  be  installed.  Most 
control  motors  utilize  a  torque  arm  mounted  on  a  rotating 
shaft  to  impart  a  linear  motion  for  scoop  tube  adjustment. 
As  indicated  in  Fig.  6,  the  linkage  between  control  motor 
and  scoop  tube  control  should  be  designed  so  that  full 
torque  motor  rotation  (through  90  d^rees)  is  required 
to  move  the  fluid  drive  scoop  tube  control  lever  through 
the  “control  range”  (about  25%  of  stop-to-stop  move¬ 
ment).  This  is  accomplished  by  varying  the  length  of 
the  control  motor’s  torque  arm.  Ratio  of  fluid  drive  con¬ 
trol  arm  length  to  torque  arm  length  will  vary  with  fluid 
drive  size  and  job  requirement;  final  adjustment  of  this 
ratio  is  made  on  the  job. 

Speed  of  response  in  a  system  utilizing  an  adjustable 
speed  fluid  drive  must  be  tailored  to  meet  the  specific 
needs  for  each  installation.  Use  of  a  relatively  slow  con¬ 
trol  motor  is  generally  recommended.  When  a  relatively 
slow  control  motor  is  used  in  combination  with  the  proper 
control-arm-to-torque-arm  linkage  ratio,  it  acts  as  a  con¬ 
trol  damper  or  snubber,  preventing  over-control. 

In  all  residential  and  most  commercial  applications, 
load  fluctuations  in  the  water  system  occur  gradually.  In 
such  systems,  very  satisfactory  operation  is  achieved  with 
a  slow-response  control  motor. 

MULTIPLE  UNIT  OPERATION 

In  a  majority  of  house  installations,  more  than  one 
pump  will  be  used.  Control  in  multiple  unit  applications 
presents  the  double  requirement  of  speed  control  and 
systematic  pump  sequencing  to  meet  the  widest  variety 
of  system  demands  at  minimum  power  consumption. 

Common  Control  Shaft 

The  control  arrangement  used  to  date  for  multiple  unit 
installations  is  similar  to  that  utilized  in  a  Chicago 
Housing  Authority  system  which  has  three  pumps  op¬ 
erating  in  parallel  (Fig.  7).  The  pumps  are  rated  at  650, 
1350  and  2000  gpm.  They  are  mounted  with  all  shafts 
in  line. 

Running  the  full  length  of  all  three  units  is  a  common 
motor-operated  control  shaft  to  which  is  connected  the 
speed  control  linkage  for  each  fluid  drive.  With  this 
arrangement,  all  scoop  tubes  are  in  the  same  relative 
position  at  the  same  time  and  are  adjusted  by  a  pair  of 
common  torque  (control)  motors.  In  this  installation,  the 
torque  requirement  of  the  shaft  is  such  that  two  control 
motors,  wired  in  parallel  and  mounted  on  the  center  fluid 
drive  unit,  operate  the  shaft.  The  torque  motors  react  in 
response  to  signals  from  a  pair  of  pressure-sensing 

switches. 

Pum{>s  are  sequenced  and  brought  on  the  line  in  rela¬ 
tion  to  the  delivery  requirement  of  the  system.  A  flow 
meter  measures  flow  at  the  house  pump  discharge  line; 
sequencing  of  pumps  is  accomplished  through  the  motor 
starters  according  to  the  following  schedule: 

Flow  (gpm)  650  gpm  pump  1 350  gpm  pump  2000  gpm  pump 

0  to  600  on  off  off 

600  to  1 200  off  on  off 

1200  to  1800  on  on  off 

2000  off  off  on 

The  control  used  in  the  Chicago  Housing  Authority 
system  incorporates  a  time  delay  which  permits  the  unit 
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Fig.  7.  Chicago  Housing  Authority  system  has  three  pumps  operating  in  parallel  and 
mounted  in  line.  Two  control  motors,  mounted  on  center  fluid  drive  unit,  satisfy  torque 
requirements  of  common  control  shaft. 


coming  on  the  line  to  come  up  to  speed  and  establish 
required  pressure  before  the  pump  being  removed  from 
service  is  shut  down. 

Individual  Control 

Another  method  of  control  being  given  serious  con¬ 
sideration  involves  the  use  of  individual  control  sensing 
and  actuating  devices  for  each  fluid  drive.  In  this  system, 
one  pump  is  established  as  a  base  unit  and  is  operated 
at  all  times.  The  second  unit  is  sequenced  by  pressure¬ 
sensing  switches  set  to  operate  at  3  to  5-ft  less  head  than 
those  connected  with  the  base  pump. 

When  the  load  increases  beyond  the  capacity  of  the 
base  pump,  line  pressure  drops  below  the  setting  of  the 
low-pressure  switch  for  pump  No.  2.  The  resulting  signal 
causes  torque  motor  No.  2  to  adjust  the  scoop  tube  of 
the  second  fluid  drive  to  proportionally  increase  the 
speed  of  pump  No.  2. 

Conversely,  when  the  load  decreases,  the  high  pressure 
setting  for  the  second  pump  is  exceeded  and  the  scoop 
tube  in  fluid  drive  No.  2  moves  to  zero  pump  speed 
position,  halting  operation  of  pump  No.  2.  Pump  No.  1 
continues  to  run  and  is  controlled  by  signals  from  its 
own  pressure-sensing  switches. 

To  avoid  constant  operation  of  the  No.  2  drive  motor, 
a  limit  switch  is  installed  on  the  scoop  tube  control  lever 
or  torque  motor  arm  of  the  base  pump.  As  the  base  pump 
reaches  maximum  operating  speed,  the  limit  switch  trips 
to  energize  drive  motor  No.  2.  Pump  No.  2  is  thus 
ready  to  deliver  water  when  system  demands  exceed 
base  pump  capacity.  When  pressure  rises  and  system 
requirements  drop,  the  limit  switch  is  tripped  back  to 
de-energize  drive  motor  No.  2,  which  remains  inoperative 


as  long  as  the  base  pump  is  operating  at  reduced  speeds. 

The  major  limitation  of  this  individual  control  ar¬ 
rangement  is  the  need  for  a  3  to  5-ft  greater  operating 
head  range  for  each  pump  in  the  system.  This  is  not 
critical  in  a  two  or  three-pump  system,  but  could  be  a 
significant  drawback  where  a  large  number  of  pumps 
are  to  be  used.  In  addition,  this  arrangement  is  not  work¬ 
able  where  pumps  of  different  size  are  to  be  sequenced 
or  where  other  than  straight  line  sequencing  is  desired. 

For  example,  using  the  individual  control  arrangement, 
the  Chicago  Housing  Authority  installation  would  re¬ 
quire  five  500-gpm  units  (using  one  as  a  standby).  It 
would  also  require  an  operating  pressure  range  of  12 
to  20  ft  of  head  greater  than  is  required  with  the  existing 
system.  It  provides  the  advantage,  however,  of  control 
simplicity  as  compared  with  the  relatively  complex  se¬ 
quencing  schedule  required  where  the  common  scoop 
tube  control  mechanism  is  used. 

At  the  present  state  of  the  art,  best  design  practice 
favors  the  common  shaft  control  arrangement  of  fluid 
drives  and  proportional  control  of  system  pressure. 

Applications  of  the  fluid  drive-pump  combination  have 
been  made  in  almost  every  industry  where  pumps  are 
in  use.  This  article  has  dealt  specifically  with  systems 
which  are  controlled  primarily  by  pressure,  but  it  is 
equally  simple  to  control  the  fluid  drive  with  a  liquid 
level,  pressure-volume,  or  density  sensing  device.  These 
sensing  elements,  properly  selected  and  utilized  with  fluid 
drive  and  pump,  can  provide  constant  level  in  a  vessel, 
constant  pressure  in  a  system,  or  can  deliver  constant 
volume  or  weight  of  fluid,  using  minimum  horsepower. 
The  equipment  required  is  simple  and  provides  reliable, 
maintenance-free  and  efficient  service. 
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Solar  Energy 
Symposium 


The  latest  thinking  in  the  various  aspects  of  solar  energy 
was  presented  recently  at  the  1959  Symposium  on  Solar 
Sciences,  held  at  New  York  University  under  the  joint 
sponsorship  of  the  Association  for  Applied  Solar  Energy, 
New  York  University,  and  Stanford  Research  Institute. 

Telling  of  their  work,  their  goals,  their  successes,  and 
even  their  troubles,  were  most  of  the  top  research  scien¬ 
tists  and  engineers  working  toward  the  utilization  of  solar 
energy.  Significance  was  seen  in  the  fact  that  over  half 
the  participants  represented  either  major  corporations 
or  governments;  a  few  years  ago  a  symposium  of  this 


sort  would  have  been  almost  exclusively  attended  by 
research  scientists  representing  universities. 

Seven  interesting  technical  sessions  were  held  over  a 
two-day  period.  They  covered  solar  radiation  measure¬ 
ment;  solar  collectors;  water  heating,  space  heating  and 
cooling;  solar  distillation  of  sea  water;  solar  refrigera¬ 
tion;  thermoelectric,  photoelectric  and  photochemical 
systems;  and  solar  furnaces. 

The  third  session,  perhaps  of  most  interest  to  readers 
of  this  publication,  will  be  partially  covered  by  two 
articles  on  the  following  pages. 


Solar  Space  Cooling 

R.  CHUNG/  G.  O.  G.  LOF,  AND  J.  A.  DUFFIE 

University  of  Wisconsin 
Madison,  Wis. 


Solar  space  cooling  was  discussed  by  Dr.  John  A.  DufRe, 
of  the  Solar  Energy  Laboratory,  University  of  Wisconsin, 
at  the  third  technical  session  of  the  1959  Symposium  on 
Solar  Sciences.  His  remarks  were  based  on  the  following 
article  which  he  co-authored  and  which  originally  ap¬ 
peared  in  Chemical  Engineering  Progress. 


^^HE  relation  between  space-cooling  demands  and 
solar  energy  supply  in  areas  of  high  solar  radiation 
has  suggested  the  possibility  of  solar  operation  of  absorp¬ 
tion-cooling  systems.  In  climates  where  space  heating  is 
needed,  the  same  solar  energy  collector  may  be  used  for 
both  winter  heating  and  summer  cooling.  The  flat-plate 
collectors  suitable  for  use,  however,  have  outputs  which 

vary  with  time  and  intensity  of  incident  solar  radiation; 

I 

I 


therefore,  direct  substitution  of  the  flat-plate  solar  col¬ 
lector  for  a  conventional  energy  source  for  an  absorption 
cooler  is  not  feasible. 

The  costs  of  cooling  by  solar  energy  are  not  now  com¬ 
petitive  with  the  costs  of  cooling  by  conventional  means 
in  temperate  climates.  However,  for  the  cost/ton-hr  of 
cooling  to  be  competitive  with  conventional  systems,  it 
was  estimated  that  for  coolers  combined  with  solar  heat- 
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ing  systems  it  should  cost  no  more  than  $2-7/sq  ft  of 
solar  collector  and  its  associated  cooling  system.  Research 
and  development  on  coolers  and  collectors  should  produce 
equipment  costs  within  the  allowable  range.  The  allow¬ 
able  cost  depends  on  the  local  price  of  energy  from  con¬ 
ventional  sources,  the  equipment  use  factor,  and  the 
annual  fixed  charges.  Thus,  it  appears  that  there  could 
be  combined  operations  of  heating  and  cooling  which 
would  be  competitive  with  conventional  systems  in  areas 
of  high  energy  costs  in  the  near  future.  Solar  cooling 
alone  may  be  competitive  in  some  foreign  areas  of  large 
cooling  demands  and  high-cost  energy. 

Solar  Cooling  Systems 

Solar  air-conditioners  (or  coolers)  of  several  types 
have  been  proposed.  The  type  of  continuous  cycle  de¬ 
scribed  here.  Fig.  1,  operates  with  steady  flow  of  re¬ 
frigerant  through  the  components  of  the  unit  whenever 
heat  is  supplied  from  a  solar  collector,  storage,  or  an 
auxiliary  source.  Other  modifications  of  the  collector 
or  cooler  may  be  used.  The  collector  may  serve  as  a 
refrigerant  generator,  or,  the  generator  may  be  heated 
indirectly.  The  combination  of  generator  and  collector 
has  the  advantages  of  both  reducing  equipment  require¬ 
ment,  and  reducing  the  overall  drop  in  temperature 
between  the  collector  absorbing  surface  and  the  refriger¬ 
ant-absorbent  mixture  in  the  generator. 

Indirect  heating  of  the  generator  makes  it  possible  to 
interpose  an  energy  storage  unit  between  the  collector 
and  generator,  allows  more  flexibility  of  operation  of 
the  collector,  and  permits  easier  use  of  the  collector  for 
winter  space-heating  operation.  Indirect  heating  seems 
to  be  necessary  if  organic  refrigerants  or  absorbents  are 
used,  because  the  equilibrium  temperature  of  the  absorb¬ 
ing  surface  in  a  well-designed  collector,  during  periods 
of  no  heat  removal  from  the  collector,  can  be  high  enough 
(400-500  deg  F)  to  cause  decomposition  of  organic 
materials. 

Energy  storage,  or  thermal  inertia,  can  be  added  to 
the  system  in  several  ways. 

1.  It  can  be  interposed  between  the  collector  and  gen¬ 
erator  in  an  indirectly  heated  system  (hot-side 


storage)  thereby  smoothing  out  the  energy  supply 
to  the  generator,  and  permitting  operation  of  the 
cooling  system  at,  or  near,  design  rates  during 
periods  of  reduced  radiation.  The  disadvantages  of 
this  are  an  increased  temperature  difference  between 
the  collector  and  generator,  and  heat  loss  from  the 
storage  unit. 

2.  Storage  in  another  fluid  (or  solid)  between  the 
evaporator  and  the  space  to  be  cooled  (cold-side 
storage)  is  also  possible.  This  arrangement  has  the 
advantage  of  requiring  only  moderate  temperature 
difference  between  storage  and  ambient.  “Losses” 
to  storage  from  the  space  to  be  cooled  are  not  real 
losses  if  the  storage  unit  is  in  that  space,  and  the 
capacity  requirements  (Btu)  are  less*  than  for  hot- 
side  storage  by  a  factor  of  the  coefficient  of  per¬ 
formance  (ratio  of  cooling  obtained  to  heat  input 
to  the  generator)  of  the  cooler. 

3.  It  should  be  possible,  in  principle,  to  store  liquid 
refrigerant;  but  the  quantities  required  are  large 
compared  to  the  normal  amount  of  refrigerant 
needed  in  the  system. 

4.  Thermal  inertia  in  the  building  can  provide  some 
storage. 

Most  previous  studies  of  solar  refrigeration  used 
movable  focusing  reflectors.  With  clear  skies,  these  pro¬ 
duced  a  nearly-constant  energy-output  rate  throughout 
the  day.  However,  well  designed  flat-plate  collectors  can 
operate  in  the  temperature  ranges  required  for  absorp¬ 
tion  cooler  generators.  Their  advantages  of  simpler 
construction,  and  suitability  for  use  in  space  heating, 
indicate  their  potential  utility  for  solar  cooling  applica¬ 
tions. 

The  design  of  the  solar-heated  absorption  cooler  is 


*  Selection  of  hot-side  or  cold-side  storage  affects  the  design 
capacity  of  the  cooling  unit.  If  hot-side  storage  is  used,  the 
capacity  of  the  cooling  unit  may  be  based  entirely  on  the  cooling 
requirements  of  the  conditioned  space.  However,  cold-side  storage 
necessitates  a  cooling  unit  having  a  capacity  sufficient  to  utilize 
all  the  solar  heat  at  the  time  it  Is  collected.  The  fluctuation  In  solar 
energy  thus  would  require  a  larger  cooling  unit  with  cold-side 
storage  than  with  hot-side  storage. 


Fig.  I.  Indirect-heated  continuous  solar  absorption  air  conditioner.  Performance  cal¬ 
culations  are  based  on  this  diagram. 
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Fig.  2.  Performance  of  solar  cooler  with  cold-side  storage 
for  a  day  similar  to  the  design  day. 


basically  the  same  as  that  for  cooling  systems  heated  by 
fuels,  hut  modified  by  the  particular  requirements  and 
limitations  imposed  by  the  variable  solar-energy  source. 
In  order  that  a  satisfactory  solar  collector  performance 
coefficient  (energy  transferred  to  heated  fluid  or  to  the 
generator  per  unit  of  incident  solar  energy)  can  be 
achieved,  collector  temperatures  must  he  moderate,  and 
heat  transfer  surface  in  the  cooling  unit  must  be  de¬ 
signed  for  operation  at  temj)erature  differences  less  than 
conventionally  used.  Cost  considerations  are  affected  by 
the  nature  of  the  o|)eration.  The  addition  of  heat  ex¬ 
changer  area  to  increase  the  cooler  COP  may  be  con¬ 
siderably  cheaper  than  adding  additional  collector  area 
to  achieve  the  same  increase  in  output.  Selection  of  an 
ahsorl)ent-refrigerant  system  must  be  based  on  obtaining 
m^imum  COP  with  comparatively  low  generator  tem¬ 
peratures  necessitated  by  the  conditions  for  efficient  solar 
collector  o|)eration. 

Design  of  a  Solar  Cooler 

A  solar  cooler  has  been  designed  to  provide  cooling 
in  part  of  a  laboratory  building  in  regular  daily  use 
through  normal  working  hours,  until  about  5:00  p.m. 
An  average  cooling  load  of  8000  Btu/hr  through  an  8-hr 
working  day,  or  64,000  Btu/day,  has  been  established  as 
the  design  load.  Desipn  weather  conditions  were  taken 
as  average  August  dear-day  solar  radiation  for  Madison. 
Wis.,  and  90  deg  F  ambient  temperature.  'Fhus,  the 
solar  cooler  must  be  capable  of  operating  at  a  steady 
rate  of  8(X)0  Btu/hr  (with  hot-side  storage),  or  at  a 
variable  rate  up  to  approximately  1.5  times  the  nominal 
rate  to  produce  an  average  of  8000  Btu/hr  (with  cold- 
side  storage).  The  tem})eratures  in  the  absorber  and 
condenser  are  fixed  at  100  deg  by  the  maximum  tem¬ 
perature  of  the  cooling  water  available.  The  collector  is 
most  easily  designed  as  a  multiple  of  a  basic  unit  size 
(fixed  for  this  study  at  about  21  square  feet).  The  units 
have  copper  sheets  with  integral  tubes  for  water,  coate<l 
with  a  selective  black  surface  and  covered  with  two  or 
three  layers  of  glass.  Five  of  these  units  having  a  total 
area  of  107  sq  ft  and  tilted  35  degrees  to  the  south 
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Pig.  3.  Performance  of  solar  cooler  with  cold-side  storage 
for  day  of  high  storage  requirements. 

should  provide  sufficient  energy  (when  storage  is  used) 
to  operate  the  cooling  unit  at  design  capacity  for  the  day. 

Figure  1  shows  the  principal  temperatures  and  pres¬ 
sures  for  the  unit  operating  at  the  nominal  cooling 
capacity  of  8()()0  Btu/hr.  The  generator  and  evaporator 
temperatures  are  based  on  compromises  between  good 
performance  of  the  cooler  (requiring  high  temperatures) 
and  good  performance  of  the  solar  heat  exchanger  and 
room  cooler  (requiring  low  temperatures).  To  supply 
the  80(X)  Btu  of  cooling,  IS.OOO  Btu  must  be  supplied  to 
the  generator.  The  sum  of  these  two  heat  inputs  to  the 
system  must  be  dissipated  in  the  cooling  water  used  in 
the  absorber  and  condenser,  or  by  other  means.  The 
system  Freon  21-tetraethylene  glycol-dimethyl  ether  is 
used. 

The  performance  of  the  solar  cooler,  w  ith  operation  of 
the  collector  as  a  constant-flow  water  heater,  with  a  maxi¬ 
mum  water  temperature  of  210  deg,  has  been  calculated 
on  an  hour-hy-hour  basis  through  the  design  day.  The 
calculated  total  daily  cooling  capacities  are  68.400  Btu 
for  hot-side  storage  (at  about  2()0  deg)  and  71,400  Btu 
for  cold-side  storage  (at  50  to  70  deg).  The  correspond¬ 
ing  storage  requirements  are  19,000  Btu  and  14,600  Btu. 
The  hour-by-hour  radiation  and  performance  coefficients 
of  both  collector  and  cooler,  with  cold-side  storage,  are 
shown  in  Table  1. 

Cold-side  storage  could  be  accomplished  by  placing  the 
evaporator  in  the  top  of  a  water-tank  storage  unit,  and 
withdrawing  water  from  the  bottom  of  the  tank  for 
comfort  cooling.  With  the  necessary  temperature  differ¬ 
ences  from  evaporating  refrigerant  to  water,  and  water 
to  room  air,  the  allowable  rise  in  water  temperature 
would  be  restricted  to  about  15  deg.  Cold-side  storage 
of  14,600  Btu  would  then  require  an  insulated  tank  of 
about  115-gal  capacity. 

Calculated  Performance 

Tlie  design  weather  con<litions  were  selectetl  as  rep¬ 
resentative  of  those  under  which  a  cooler  would  operate, 
hut  seldom  are  there  days  that  approach  the  design  con¬ 
ditions  in  all  of  their  meteorological  aspects.  Figures  2 
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TABLE  I— DESISN-DAY  SOLAR  RADIATION  ON  A 
COLLECTOR  TILTED  35  DEGREES  TO  THE  SOUTH. 
AND  CALCULATED  COLLECTOR.  COOLER.  AND 
OVERALL  PERFORMANCE  COEFFICIENTS  FOR  WA- 
TER  HEATING  OPERATION.  COLD-SIDE  STORAGE 


Daylight 

Hours 

Radiation, 
Btu  per  Hr 
per  Sq  Ft 

Performance  Coefficients 

1  Collector  | 

Cooler  1 

Overall 

11-12,  12-1 

340 

0.52 

0.66 

0.34 

10-11,  1-2 

310 

0.49 

0.66 

0.32 

9-10,  2-3 

250 

0.47 

0.63 

0.30 

8-  9,  3-4 

190 

0.38 

0.56 

0.21 

Overall 

— 

0.43 

0.64 

0.28 

and  3  show  the  calculated  performance  of  the  solar  cooler 
for  two  days  of  substantial  cooling  demand  and  illustrate 
the  effects  of  combinations  of  meteorological  conditions 
on  capacity  and  storage  requirements.  Shown  are  the 
hourly  changes  of  ambient  temperature,  cooling  loads, 
cooler  output  and  amount  of  useful  storage,  for  water 
heating  operation  using  cold-side  storage.  Hour-by-hour 
calculations  of  collector  and  cooler  performance  are 
based  on  the  ambient  temperature  and  hourly  radiation 
data  from  Madison  Weather  Bureau  records  for  each  of 
the  days.  Cooling  loads  are  taken  as  proportional  to  the 
difference  between  ambient  temperature  and  80  deg. 

Calculated  performance  for  a  day  which  approximates 
the  conditions  assumed  in  the  design  is  shown  in  Fig.  2. 
The  ambient  temperature  is  below  90  deg  in  the  morning 
and  slightly  above  90  deg  in  the  afternoon.  Compared 
with  design  conditions,  this  results  in  reduced  cooling 
load  in  the  morning,  and  increased  cooling  load  in  the 
afternoon.  The  design  storage  capacity  of  14,600  Btu  is 
adequate  to  handle  the  14,100  Btu  requirement  for  this 
day.  The  total  daily  cooling  load  (to  5:00  p.m.)  is 
66,000  Btu;  the  cooler  output  is  64,000  Btu.  Figure  3 
shows  a  similar  situation,  but  with  more  pronounced 
deviation  from  the  90  deg  design  ambient  temperature. 
The  increased  loads  on  the  system  in  the  afternoon  indi¬ 
cate  a  storage  requirement  of  20,300  Btu,  The  total  day’s 
cooling  load  is  61,000  Btu,  while  the  cooling  availability 
is  63,000  Btu.  Other  examples  could  illustrate  days  of 
excess  or  inadequate  cooling  capacity.  A  need  for  night¬ 


time  cooling  would  sunstantially  increase  collector  and 
storage  requirements. 

Conclusions 

The  solar  radiation  data  and  calculation  of  solar  heat 
collection  in  this  design  study  are  based  on  Madison 
conditions.  However,  heat  recovery  is  approximately  that 
which  would  be  encountered  on  clear  days  on  a  collector 
of  optimum  orientation  at  most  locations  in  the  United 
States.  The  considerations  outlined  in  this  design  study, 
and  the  approximate  sizing  of  the  equipment  to  produce 
a  unit  of  cooling,  are  thus  applicable  to  other  locations. 
Assumptions  and  approximations  concerning  collector 
performance  represent  practical  conditions  which  can  be 
attained.  While  the  operating  conditions  noted  were 
selected  after  extensive  study,  a  detailed  optimization  of 
the  solar  cooling  system  to  minimize  the  total  cost  of 
cooling  has  not  as  yet  been  completed.  The  ultimate 
choice  of  a  cycle  and  type  of  operation,  method  of  stor¬ 
age,  and  the  sizing  of  the  components,  should  be  made 
on  the  basis  of  costs  of  components,  of  energy  from 
conventional  sources,  and  of  a  detailed  study  of  the 
meteorological  conditions  in  the  area  of  application.  A 
further  important  consideration  is  the  relative  magnitude 
of  winter  heating  requirements  and  summer  cooling  re¬ 
quirements  for  a  system  which  uses  the  collector  and 
storage  facilities  for  both  operations,  as  the  collector  and 
storage  capacities  may  be  fixed  by  the  requirements  of 
either  of  the  operations.  In  most  space  heating  applica¬ 
tions,  an  auxiliary  (conventional)  energy  source  will  be 
required,  and  this  source  may  also  be  used  as  an  auxiliary 
energy  supply  for  tbe  cooling  system.  If  100%  availa¬ 
bility  of  cooling  is  required,  an  auxiliary  source  of  heat 
energy  must  be  provided  in  most  climates  to  operate  the 
cooler  during  prolonged  cloudy  periods. 

Under  the  conditions  assumed  in  this  study,  an  overall 
COP  of  about  is  indicated  (four  Btu  radiation  in¬ 
cident  on  the  collector  will  produce  about  one  Btu  of 
cooling,  under  good  radiation  conditions).  Thus  the 
collector  area  requirements  indicated  by  this  study  are 
about  160  sq  ft/nominal  ton  of  cooling  capacity  for  an 
8-hr  day  (or  480  sq  ft/ton-day  of  cooling)  for  a  well 
designetl  collector  with  optimum  orientation,  a  cooler 
with  high  coefficient  of  performance,  and  typical  clear 
day  radiation. 


Solar  Water  Heating 

ERICH  A.  FARBER 

Professor.  College  of  Engineering 
University  of  Florida.  Gainesville.  Fla. 


Present  practices  and  new  directions  in  solar  water  heat¬ 
ing  were  discussed  by  Professor  Erich  A.  Farber.  of  the 
College  of  Engineering.  University  of  Florida,  at  the  third 
technical  session  of  the  1 959  Symposium  on  Solar  Sciences. 
He  concluded  with  a  few  remarks  on  solar  space  heating. 


This  paper  will  briefly  describe  methods  used  for  solar 
water  heating — the  only  commercially  available  appli¬ 
cation  of  solar  energy  in  the  United  States  at  this  time. 


First,  present  practices  are  briefly  described,  and  then, 
newer  and  better  designs.  Solar-heated  water  has  found 
applications  in  domestic  hot  water  supply,  in  restaurants. 
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efficiency  of  about  70%  can  be  expected.  Some  typical 
actual  installations  are  shown  in  Fig.  2,  3  and  4.  Some 
of  the  storage  tanks  in  these  installations  api>ear  as  a  false 
chimney  protruding  through  the  roof. 

These  standard  solar  hot  water  systems  have  two  seri¬ 
ous  limitations: 

(A)  The  maximum  water  temperature  is  below  200 
deg  F  and  decreases  with  an  increase  of  the  water  quan¬ 
tity  needed. 

(B)  In  freezing  weather  the  absorber  has  to  be  pro¬ 
tected  either  by  heating  or  by  draining,  since  otherwise 
serious  damage  will  result. 

Much  of  the  more  recent  work  has  been  connected  with 
attempts  to  overcome  these  difficulties.  Several  methods 
have  been  devised  and  investigated. 

To  overcome  the  difficulties  pointed  out  under  (A), 
three  main  changes  have  been  made: 

1.  More  glass  layers  have  been  added,  decreasing  the 
heat  losses  from  the  front  of  the  absorber  and  thus  increas¬ 
ing  the  temperatures  attainable.  By  this  method,  how¬ 
ever,  the  actual  amount  of  heat  reaching  the  absorber 
element  is  decreased  since  the  transmissivity  of  the  glazing 
arrangement  is  reduced. 

2.  A  flat  plate  absorber  was  coupled  with  a  concentrat¬ 
ing  absorber  as  shown  in  photo  on  the  cover  of  this  issue. 
Temperatures  of  over  500  deg  were  obtained  with  this 
arrangement.  On  cloudy  days  when  solar  concentration 
was  not  possible,  the  concentrating  absorber  was  by¬ 
passed  and  only  the  flat  plate  absorber  used. 

3.  Since  the  arrangement  shown  in  cover  photo  is  rela¬ 
tively  complicated,  requiring  a  tracking  mechanism,  and 
expensive,  an  attempt  has  been  made  to  accomplish  essen¬ 
tially  the  same  results  with  a  much  less  expensive  system. 
Figure  5  shows  such  a  high  temperature  absorber  which 
consists  of  horizontal  parabolic  troughs  with  the  pipe 
running  through  them  at  the  focal  line.  This  high  tem¬ 
perature  absorber  was  set  up  facing  south,  inclined  with 
the  horizontal  at  an  angle  equal  to  the  local  latitude  plus 
10  degrees.  The  maximum  temperatures  obtained  were 
less  than  those  with  the  arrangement  described  under  2, 
but  this  system  was  much  less  expensive  and  once  set  up 
needed  no  further  attention. 

To  overcome  the  difficulty  of  freezing  damage  as 


Fig.  I.  Commercially  available  solar  water  heating  system. 


hot  water  for  space  heating,  and  swimming  pool  heating. 
A  similar  method  can  also  be  used  for  air  heating  and  is 
described  at  the  end  of  the  paper. 

Solar  Water  Heating 

Many  of  these  remarks  pertaining  to  Florida  are  actu¬ 
ally  much  more  general,  and  can  be  modified  for  other 
areas.  In  Florida,  solar  water  heating  is  well  established 
with  a  number  of  industries  specializing  in  the  manufac¬ 
ture  and  installation  of  the  “standard  Florida  design”  as 
it  is  found  today.  Figure  I  shows  such  a  heater  consist¬ 
ing  of  an  absorber  and  a  storage  tank.  The  absorber  con¬ 
sists  of  a  copper  sheet  with  copper  tubes  soldered  to  it, 
formed  into  a  sinusoidal  pattern.  This  sheet  and  tube 
combination  is  then  placed  into  a  sheet  metal  box  with 
insulation  under  the  actual  heating  element  and  with  a 
single  glass  cover  over  the  top. 

The  water  heated  by  such  an  arrangement,  which  for  a 
single  family  dwelling  is  usually  4  x  12  ft,  is  then  stored 
in  an  insulated  tank  from  which  it  can  be  drawn  as 
needed.  The  tank  is  normally  found  higher  than  the  ab¬ 
sorber  since  this  allows  free  or  natural  circulation  between 
the  absorber  and  the  tank,  and  does  not  require  a  pump. 
The  tank  size  is  usually  figured  allowing  about  20  gallons 
of  hot  water  per  person  per  day. 

The  best  orientation  for  the  absorber  or  heat  collector 
is  facing  south  at  an  inclination  with  the  horizontal  equal 
to  the  local  latitude  plus  10  degrees.  This  gives  more 
efficient  operation  during  the  shorter  days  in  the  winter. 
For  such  an  installation  in  Florida  an  average  conversion 


Fig.  2.  Battery  of  roof-mounted  flat  Fig.  3.  Flat  plate  collector 
plate  collectors.  this  roof. 


is  built  into  Fig.  4.  Flat  plate  collector  doubles  as 
sun  shade. 
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Fig.  5.  (Left)  Inexpensive  high- 
temperature  absorber. 


Fig.  6.  (Right)  Absorber  for 
solar  air  heating. 


pointed  out  under  (B),  “dual  circulation  systems”  were 
designed  using  a  closed  primary  looj)  ojierating  at  atmos¬ 
pheric  pressure.  These  arrangements  have  two  advantages: 

1.  The  primary  or  energy  absorbing  circuit  could  be 
operated  with  any  fluid  under  any  pressure;  atmospheric 
was  naturally  the  most  convenient  pressure.  Water  was 
used  with  antifreeze  added  in  the  primary  circuit,  and  the 
absorber  could  thus  not  be  damaged  by  freezing  tempera¬ 
tures.  There  were  two  design  arrangements.  One  had 
a  heating  coil  in  the  tank,  and  the  primary  hot  fluid 
circulated  through  this  coil  transferred  heat  to  the  water 
in  the  tank.  The  other  design  was  a  double-walled  tank 
with  a  very  thin  outer  shell  which  formed  part  of  the  pri¬ 
mary  circuit;  heat  was  transferred  to  the  water  in  the 
tank  through  the  cylinder  wall.  This  latter  construction 
was  very  simple  and  inexpensive. 

2.  Having  a  primary  circuit  which  operates  at  atmos¬ 
pheric  pressure  makes  it  possible  to  have  an  absorber 
construction  utilizing  very  thin  sheetmetal,  since  the 
absorber  does  not  have  to  have  much  structural  strength. 
Eistimates  indicate  that  the  savings  obtainable  in  the  ab¬ 
sorber  construction  are  enough  to  pay  for  the  double- 
walled  tank  arrangement. 

Some  of  these  improved  designs  will  probably  become 
available  in  the  future  as  other  methods  of  producing  hot 
water  become  more  expensive,  and  as  the  cost  of  the  solar 


water  heaters  is  reduced  through  use  of  better  and  cheaper 
materials  such  as  plastics,  etc.  It  also  is  much  more  eco¬ 
nomical  to  incorporate  a  solar  hot  water  system  into  an 
original  building  than  to  install  one  later.  The  absorber 
could,  for  instance,  replace  a  section  of  the  roof  which 
would  otherwise  be  needed. 

Solar  Space  Heating 

For  the  purpose  of  space  heating,  hot  water  could  be 
used  in  the  conventional  manner  and  the  hot  water  sup¬ 
plied  as  it  is  for  other  purposes.  So  the  solar  collecting 
and  storage  part  would  not  differ  except  possibly  in  size. 

If  air  is  used  for  heating  purposes,  then  it  can  be 
obtained  from  a  solar  air  heater.  Only  one  design  with 
small  variations  has  been  investigated  here.  It  consists 
of  a  wooden  box  with  overlapping  aluminum  sheets  spaced 
about  1  inch  apart  with  %  of  each  plate  exposed  to  the 
sun.  The  box  was  covered  with  one  layer  of  glass  (and 
for  comparison,  later,  with  a  number  of  different  plastic 
sheets).  The  heat  reaching  the  aluminum  plates,  which 
were  painted  to  present  as  good  an  absorbing  surface  as 
possible,  was  then  distributed  by  conduction  throughout 
the  plate.  The  air  streaming  over  the  plates  and  between 
them  was  heated  by  convection.  One  small  absorber  of 
this  type  is  shown  in  Fig.  6.  Both  free  and  forced  con¬ 
vection  and  circulation  were  used  in  the  tests,  and 
efficiencies  comparable  with  absorbers  of  the  hot  water 
systems  were  obtained. 


Ions  in  Air  Found  to  Affect  Health 


The  small  electrical  charges  found  naturally  in  the  air 
have  physiological  effects  important  to  health,  according 
to  a  recent  report  to  the  American  College  of  Chest 
Physicians. 

Two  years  of  research  on  rodent,  monkey  and  man  has 
shown  that  negative  ions  in  the  air  have  a  stimulating 
effect  on  the  respiratory  system,  while  an  excess  of  posi¬ 
tive  ions  is  harmful,  according  to  the  report  read  by 
John  C.  Beckett,  an  electrical  engineer. 

This  is  considered  potentially  important  to  both  medi¬ 
cine  and  public  health  because  several  common  attributes 
of  civilization  tend  to  reduce  the  natural  negative  charges 
in  the  air  and  increase  the  positive  charges.  These  factors 
include  smog  and  other  air  pollution,  common  heating 


and  air  conditioning  apparatus  and,  under  most  circum¬ 
stances,  smoking,  Mr.  Beckett  reported. 

The  physiologically  important  ions  are  positivel)- 
charged  carbon  dioxide  and  negatively-charged  oxygen. 
These  are  found  to  exert  a  profound  effect  on  the  cilia, 
or  hairlike  projections,  lining  the  bronchial  tubes,  trachea 
or  windpipe,  and  nasal  passages. 

The  cilia  propel  sticky  mucus  on  the  air  passage  linings 
toward  the  mouth  and  nose,  away  from  the  lungs.  The 
mucus  serves  as  a  trap  for  foreign  particles,  such  as 
dust  and  pollens.  Research  at  the  University  of  California 
showed  that  negative  ions  caused  the  cilia  to  speed  their 
clearing  action,  while  positive  ions  slowed  their  action 
or  even  stopped  it. 


AIR  CONDITIONING.  HEATING  AND  VENTILATING.  JULY.  1959 


55 


Safeguarding  Water  Supplies 

for  Hospitals 

GEORGE  R.  JERUS 

Member  of  Meyer,  Strong  &  Jones,  Consulting  Engineers, 

New  York,  N.  Y. 


Water  systems  for  hospitals  must  be  carefully  designed  to  provide  a  constant 
water  service,  even  under  adverse  conditions,  and  designed  to  prevent  water 
contamination  due  to  backflow  through  outlets  and  fixtures.  Article  explains  how 
quantity  and  quality  of  water  supply  can  be  protected. 


^  I  ^WO  prime  factors  must  he  considered  in  supplying; 

water  to  a  hospital.  They  are  (juantity  and  quality. 
When  a  h<»spital  is  constructed  in  a  rural  community 
which  dot*s  not  have  a  central  water  supply,  it  is  neces¬ 
sary  to  obtain  water  from  wells  or  surface  supplies. 
Water  from  this  source  must  l)e  treated  and  stored  on 
the  h(»spital  property  and  a  comj)etent  person  put  in 
charge  to  test  the  water  r^ularly  for  B-coli.  The  presence 
of  such  bacteria  is  an  index  of  a  contaminated  water 
supply.  Water  treatment  insures  quality  of  a  supply 
and  the  storage  is  a  guarantee  of  the  desired  quantity. 


TABLE  I— REQUIRED  PRESSURE  FOR  HOSPITAL 
FIXTURES 


Fixture 


Pressure  Required,  PsI 


Floor  outlet  water  closets .  10 

Wall  hung  water  closets  .  15 

Sanitizers  .  20 

Bed  pan  washers  .  10 

Flushing  rim  sinks  .  10 

Electric  water  coolers  .  15-20* 

Sink,  lavatories,  etc .  8 


*  Minimum  pressure,  15;  recommended  pressure,  20 


In  an  urban  community,  water  is  supplied  by  either 
municipal  and/or  private  water  companies.  These  opera¬ 
tors  distribute  the  potable  water  through  the  street  mains 
to  the  hospital;  they  only  insure  the  potability  of  the 
entering  water  and  not  the  quantity,  as  this  is  the 
function  of  the  engineer  in  charge  of  the  hospital  design. 
It  is  also  the  function  of  this  engineer  to  plan  the  water 
distribution  system  so  as  to  prevent  contamination  of 
the  potable  water  supply  through  back  siphonage  or  cross 
ctinnections  with  non-potable  or  contaminated  water. 

Quantity 

When  discussing  quantity,  reference  must  be  made  to 
pressure,  peak  hourly  draw  and  peak  gallon  per  minute 
draw.  Water  pressure  is  important  as  this  is  the  force 
that  drives  water  through  the  piping  in  the  building.  It 
must  l)e  checkfxl  or  verified  to  ascertain  whether  or  not 
the  entire  hospital  can  be  supplied  from  the  street  supply 


and  still  have  satisfactory  residuals  to  operate  the  various 
hospital  fixtures.  Required  water  pressure  to  operate 
various  hospital  fixtures  are  listed  in  Table  1. 

Importance  of  Residual  Pressure 

A  flow  test  should  be  performed  to  obtain  the  residual 
pressures  in  the  nearby  city  mains  when  water  is  being 
drawn  off  at  a  rate  of  5()0  to  1000  gpm.  This  information 
is  important  for  during  a  conflagration  there  are  such 
heavy  water  flows  from  city  water  mains  that  water  pres¬ 
sures  in  services  drop  sharply.  The  residual  pressure 
at  such  times  must  be  sufficient  to  supply  all  the  hospital 
fixtures.  This  residual  pressure  helps  the  engineer  to 
determine  whether  the  water  supply  is  satisfactory. 

The  peak  hourly  demand  is  also  important  and  this 
figure  is  used  in  sizing  the  house  or  storage  tank  when¬ 
ever  one  is  required.  There  should  be  a  sufficient  quan¬ 
tity  of  water  available  to  provide  the  hospital  with  a 
minimum  of  a  3()-minute  supply  in  the  event  of  a  tem¬ 
porary  failure  of  the  prime  or  street  supply.  This  was 
discussed  in  a  previous  article.*  To  insure  a  continuous 
street  supply,  separate  connections  to  two  independent 
street  mains.  Fig.  1,  should  be  installed.  Each  main 

*  Roof  and  Zone  Tanks  for  Multi-story  Buildings,  by  George  R. 
Jerus,  Air  Conditioning,  Heating  and  Ventilating,  March,  1958, 
?p  67-82. 
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Fig.  I .  Connections  are  made  to  two  separate  water  mains. 
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should  be  full  required  size  to  give  complete  breakdown 
service  in  case  of  pressure  failure  or  break  in  one  main. 

Booster  Service 

In  the  event  that  the  pressure  available  is  insufficient 
to  supply  adequate  water  at  the  top  floor,  the  engineer 


that  are  served  by  such  fixtures.  Only  the  individual 
fixture  is  involved.  All  this  is  in  reference  to  maintaining 
the  entire  cold  water  supply.  In  addition,  consideration 
must  be  given  to  the  continued  maintenance  of  the  liot 
water  supply.  This  can  be  accomplished  by  installing 
duplex  heaters  on  specific  service  or  in  the  event  that 


Pig.  2.  Three  water  heaters 
are  installed  to  provide  con¬ 
tinuous  service  for  domestic, 
and  kitchen  and  laundry  needs. 


must  design  the  water  supply  system  with  either  booster 
pumps  on  the  cold  water  services,  a  house  tank  above 
the  highest  floor  with  pumps  to  fill  the  tanks,  or  a  pres¬ 
sure  tank  with  l>ooster  pumps.  Booster  pumps  in  the 
street  supplies  should  only  be  used  in  installations  where 
the  pressure  is  normally  sufficient  to  adequately  supply 
the  building,  but  where  for  short  and  infrequent  periods, 
the  pressure  might  drop  l)elow  the  required  minimum. 
The  booster  pump  should  have  a  pressure  relief  valve 
installed  along  with  a  time  switch  to  provide  a  minimum 
running  time  once  the  pump  is  started  by  the  pressure 
switch.  The  pump  should  run  for  approximately  four  to 
five  minutes  which  is  the  recommended  time  to  bring 
the  motor  up  to  proper  operating  temperature;  the  relief 
valve  functions  should  the  desired  pressure  be  reached 
before  the  end  of  the  re<|uired  minimum  oj)erating  time. 
Any  pump  used  to  provide  water  in  a  hospital  should 
be  put  on  the  hospital’s  emergency  power  circuits  to 
insure  a  continuous  water  supply  during  power  failures. 

Supply  Lines 

The  individual  services  of  the  hospital’s  water  supply 
should  be  cross-connected.  However,  they  must  be  pro¬ 
vided  with  check  valves  to  eliminate  the  possibility  of 
one  street  service  feeding  through  the  hospital  main  into 
the  other  street  or  to  preclude  the  possibility  of  draining 
the  hospital  piping  in  the  event  a  fire  department  pumper 
connects  to  a  hydrant  adjacent  to  the  hospital. 

Distribution  headers,  risers  and  branches  must  be  ade¬ 
quately  sized  to  maintain  the  proper  residual  pressures 
at  the  remotest  fixtures  and  thereby  insure  operation 
during  peak  gallon  per  minute  draw.  Risers  and  branches 
must  be  valved  where  they  connect  to  the  supply  pipe  so 
that  minor  repairs  and  alterations  do  not  disrupt  large 
segments  of  the  hospital.  Proper  valving  localizes  such 
disruptions  to  small  areas.  By  providing  stops  at  each 
fixture,  the  flow  can  I>e  adjusted  at  the  fixture  and  simple 
washer  repairs  would  not  put  rooms  out  of  o{)ercition 


the  hospital  has  a  laundry  and  kitchen,  three  heaters 
can  l)e  used;  one  each  for  domestic  hot  water  and  for 
the  kitchens  and  laundry  the  third  is  installed  for  use 
during  a  breakdown  of  one  of  the  others.  A  diagrammatic 
piping  arrangement  is  shown  in  Fig.  2. 

Each  hot  water  system  should  be  provided  with  indi¬ 
vidual  hot  water  circulating  pumps. 

Quality 

Once  the  potable  supply  enters  the  building,  there 
is  the  problem  of  maintaining  water  quality.  All  direct 
cross  connections  between  a  jM)table  and  non-potable 
supply  should  be  avoided,  and  wherever  make-up  water 
for  the  non-potable  supply  is  required,  the  connection 
should  l)e  through  an  oj>en  sight  or  funnel  with  a  1-incb 
air  gap  provided  to  divorce  both  systems.  However,  in 
some  instances,  it  is  necessary  to  make  some  connections 
that  may  l>e  considered  to  l>e  a  cross  connection  or  sub¬ 
merged  inlets  (bed  pan  washers,  hose  bibbs,  etc.).  These 
connections  must  l>e  provided  with  a  check  valve  and 
vacuum  breaker  to  prevent  back-siphonage  of  the  con- 
taminatejl  water  into  the  potable  system. 

Because  the  water  aspirator  was  one  source  of  con¬ 
tamination  in  hospitals,  most  water  companies  and  health 
departments  have  outlawed  their  use  and  have  insisted 


Fig.  3.  Hot  water  connections. 
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upon  mechanical  vacuum  pumps  regardless  of  how  the 
water  is  to  be  supplied  to  the  aspirator,  unless  it  is  a 
completely  divorced  system.  Most  doctors  prefer  the 
water  aspirator  because  better  regulation  of  the  vacuum 
can  be  maintained  at  the  specific  location. 

Many  communities  have  insisted  upon  separate  water 
systems  to  the  mortuary  tables;  the  cold  water  must  fill 
a  reservoir  tank  through  an  open  connection  and  water 
for  the  autopsy  room  would  be  supplied  from  this  tank. 
When  this  is  a  requirement,  the  tank  must  be  located 
high  enough  above  the  autopsy  room  to  provide  adequate 
pressure.  When  these  rooms  are  served  through  pressure 
supplies  from  the  potable  water  mains,  the  branches  must 
then  be  properly  sized,  double  checked  and  provided  with 
a  vacuum  breaker. 

Quality,  in  the  sense  of  water  temperature,  is  main¬ 
tained  through  the  use  of  thermostatic  mixing  valves. 
These  valves  reduce  the  temperature  of  the  hot  water 


through  the  addition  of  cold  water  and,  therefore,  pre¬ 
vent  scalding.  However,  if  the  discharge  of  a  mixing 
faucet  has  a  shut-off  valve  as  in  Fig.  3a,  then  the  hot 
and  cold  water  supplies  must  be  provided  with  check 
valves  as  shown  in  Fig.  3b.  Thb  will  prevent  hot  or  cold 
water  from  bypassing  into  the  opposite  lines,  particu¬ 
larly  where  the  pressures  on  the  systems  are  not  the  same, 
i.e.:  cold  water  from  the  street  pressure  and  hot  water  sup¬ 
plied  from  a  house  tank.  The  arrangement  shown  would 
be  applicable  at  hot  and  cold  water  bed  pan  washers, 
pot  sinks  with  hose  sprays,  barbers  sinks  and  similar 
fixtures. 

One  of  the  new  concepts  in  hospital  treatment  is 
radioactive  isotopes.  If  this  field  continues  to  expand, 
and  it  is  my  belief  that  it  will,  then  it  may  be  necessary 
to  supply  these  rooms  with  individual  and  dead  end  sup¬ 
plies  so  as  to  eliminate  the  possibility  of  contaminating 
the  water  supply  through  radioactive  substances. 


When  Does  Industrial  Air  Conditioning  Start  Paying  a  Profit? 


A  method  developed  by  Typhoon  Air  Conditioning  Co., 
division  of  Hupp  Corp.,  will  tell  how  large  an  increase 
in  worker  efficiency  is  needed  before  an  investment  in 
air  conditioning  will  start  paying  a  profit  in  an  indus¬ 
trial  plant.  The  method  is  based  on  the  ratio  between 
the  cost  of  air  conditioning  and  payroll  costs. 

Although  air  conditioning  offers  many  advantages  that 
cannot  be  measured  by  payroll  costs,  most  companies 
must  base  a  decision  to  air  condition  on  increased  worker 
efficiency.  Less  absenteeism,  less  turnover,  improved  em¬ 
ployee  relations,  improved  quality  and  fewer  rejects, 
and,  in  new  buildings,  elimination  of  windows  if  desired, 
are  advantages  worth  considering;  however,  the  final 


decision  usually  depends  upon  lower  payroll  costs  per 
unit  of  output. 

How  much  does  air  conditioning  increase  efficiency? 
Typical  figures  developed  by  independent  organizations 
show  an  increase  of  22  to  28%  in  general  manufacturing, 
35%  among  “white  collar”  workers,  24%  in  stenographic 
pools,  29%  in  hosiery  manufacturing,  and  51%  in  draft¬ 
ing  rooms.  Because  these  figures  seem  incredibly  high, 
the  Typhoon  method  was  developed  to  find  the  minimum 
increase  needed  to  pay  for  air  conditioning.  Curves 
based  on  the  method,  are  shown  below ;  they  give  a  figure 
of  sufficient  accuracy  to  help  arrive  at  a  preliminary 
decision. 


Curves  show  efficiency  increase  required 
to  pay  for  air  conditioning  at  varying 
payroll  costs  per  square  foot  and  vary¬ 
ing  lengths  of  air  conditioning  season. 
Comparisons  show  that  variances  in  pay¬ 
roll  costs  per  square  foot  are  more  im¬ 
portant  than  climatic  differences  in  de¬ 
termining  value  of  air  conditioning.  In¬ 
stallation  costs,  interest  on  investment, 
insurance  and  taxes  are  calculated  at 
15c  per  square  foot  per  season,  and 
power  at  1 .5c  per  kwh. 
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Herein  are  presented  friction  loss  tables  designed  specifically  for  use  by  heating  and 
plumbing  engineers.  Values  of  flow  in  gallons  per  minute,  cuoic  feet  per  second,  and 
pounds  per  hour;  of  velocity;  and  of  friction  loss  per  1 00  ft  of  pipe  in  reet  of  60-deg  F 
water  for  water  at  60-,  I80-,  and  300  deg,  were  computed  and  arranged  by  the 
author  for  convenient  sizing  of  cold  water,  domestic  hot  water,  conventional  hot  water 
heating,  and  high  temperature  water  systems.  Although  additional  tables  will  be  pub¬ 
lished  in  subsequent  issues  of  this  publication,  the  procedure  for  calculation  of  supple* 
mental  data,  consistent  with  the  tabular  values  herein,  is  given. 


¥  N  1944,  Prof.  Lewis  F.  Moody  embodied  the  then  ac- 
•"■cepted  conclusions  of  researchers  in  fluid  mechanics  on 
the  subject  of  the  friction  factors  for  computing  loss  of 
head  in  pipes.  His  paper,  Friction  Factors  for  Pipe 
Flow,  presented  at  the  semi-annual  meeting  of  The 
American  Society  of  Mechanical  Engineers,  contained 
the  Moody  Chart  which  has  gained  an  ever  widening 
stature  with  working  engineers,  who  find  his  chart  a 
rapid  and  convenient  tool  in  sizing  piping  systems. 

Friction  Factor 

Use  of  the  Moody  Chart  has  certain  drawbacks,  how¬ 
ever.  The  chart  curves  give  friction  factor  as  a  hinction 
of  Reynolds  Number  plotted  on  logarithmic  coordinates, 
and  curved  lines  of  relative  roughness,  necessitating  two 
difficult  interpolations.  In  1947,  Prof.  Moody  presented 
a  formula  for  friction  factor  in  terms  of  the  same  varia¬ 
bles,  which  agrees  with  the  most  theoretically  correct 
formulation  of  the  friction  factor  within  ±:  5%  for  all 
values  of  the  variables  within  the  scope  of  these  tables. 
The  Moody  formula  is: 

/  =  0.0055  [1  +  (20,000  e/D  +  lOVAuj^s] 

where  /  =  friction  factor,  dimensionless, 

e/D  =  relative  roughness,  dimensionless, 
e  =  absolute  roughness,  ft, 


D  =  inside  diameter  of  pipe,  ft, 

Nji  =  Reynolds  Number  =  VD/v 

V  =  mean  fluid  velocity,  fps,  and 

V  =  coefficient  of  kinematic  viscosity  of  the  fluid, 

sq  ft  per  sec;  v  =  0.00001216  for  60-deg 
water,  0.00000385  for  180-deg  water,  and 
0.00000218  for  300-deg  water. 

Friction  Loss 

In  computing  these  tables,  values  of  /  from  the  above 
equation  are  substituted  in  the  familiar  Darcy  formula 
for  pipe  friction  loss, 

H,.  =  t  (L/D)  (FV2g) 

where  Hi,  =  pipe  friction  loss  in  feet  of  fluid  flowing, 

L  =  length  of  pipe,  ft,  and 
g  =  gravitational  constant,  32.2 

Pipe  length  L  was  taken  at  100,  so  that  Hi,  reads  in 
feet  per  100  ft  of  pipe.  In  the  case  oi  Hi,  values  for  180- 
and  300-deg  water,  feet  of  fluid  is  multiplied  by  the  ratio 
of  the  densities  of  water  at  the  elevated  temperature  to 
that  of  the  density  of  60-deg  water,  so  that  all  Hi,  values 
read  in  feet  of  60-<leg  water,  which  is  common  practice. 

The  resulting  tabular  values  of  friction  loss  are  for 
new,  clean  steel  pipe,  with  absolute  roughness  equal  to 
0.00015  ft,  an  approximation  correct  to  within  ±  5%. 
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FRICTION  LOSS  IN  %-INCH  SCHEDULE  40  STEEL  PIPE 

(Note:  Weight  flow  rate  is  given  in  pounds  per  hour.) 


FRICTION  LOSS  IN  Vi-INCH  SCHEDULE  40  STEEL  PIPE 

(Note:  Weight  flow  rate  is  given  in  pounds  per  hour,  i 


Flow  Rate 

X’elocity. 

Ft  per 

Sec 

60-Deg  Water 

180-Deg  Water 

300-Deg  Water 

Gal 

per 

Min 

Cu  Ft 
per 

Sec 

Flow. 

Lb  per 

Hr 

Pressure 

Loss. 

Ft  Per 

TOO  Ft 

Flow. 

Lb  per 

Hr 

Pressure 

Loss. 

Ft  per 
too  Ft 

Flow. 

Lb  per 

Hr 

Pressure 

Loss. 

Ft  Per 
too  Ft 

I.O 

0.002  2,^ 

1.06 

500 

1.38 

486 

1.08 

460 

0.946 

i-S 

0.00334 

1.58 

750 

2.86 

729 

2.30 

690 

2.05 

3.0 

0.00446 

2.1 1 

1. 000 

4.81 

972 

3-95 

9*9 

3.56 

*•5 

0.00557 

2.64 

1.250 

7.22 

1.215 

6.05 

*,*49 

549 

3-0 

0.00668 

3.17 

1,500 

10. 1 

1.457 

8.58 

*,379 

783 

35 

0.00780 

1,750 

*3-4 

1,700 

**-5 

1.609 

10.6 

4.0 

0.00891 

2,000 

17.2 

1 .943 

*4.9 

*.839 

*3.7 

4-5 

0.0100 

4-75 

mSSm 

21.4 

2.186 

18.8 

2.069 

*7-3 

5.0 

O.OI  I  I 

5-28 

KB 

36.1 

2.429 

230 

2,298 

2*3 

6.0 

0.0134 

6.34 

3,000 

36.8 

2.915 

32.9 

2,758 

30.5 

7.0 

0.0156 

7-39 

3.500 

49-4 

3-401 

44-5 

3,2*8 

4*4 

S.o 

0.0178 

8.45 

4,000 

63.2 

3,887 

574 

3,677 

534 

9.0 

0.0201 

9.50 

4.500 

79.6 

4,372 

72.7 

4, *37 

67.8 

1 0.0 

0.0223 

10.6 

5,000 

97-5 

4.858 

89.6 

4,597 

83.7 

II.O 

0.0245 

1 1 .6 

5,500 

118 

5,344 

108 

5,056 

lOI 

13.0 

0.0267 

12.7 

6,000 

*39 

5,830 

128 

5,5*6 

120 

*3.0 

0.0290 

>3.7 

6,500 

162 

6,316 

*5* 

5,976 

*4* 

*4.0 

0.0312 

14.8 

7.000 

188 

6,801 

*75 

6,435 

164 

*5.0 

0.0334 

15.8 

7.500 

2*4 

7.287 

200 

6.895 

.,s 
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FRICTION  LOSS  IN  %-INCH  SCHEDULE  40  STEEL  PIPE 

(  Note ;  Weight  How  rate  is  given  in  jrounds  i)er  hour. » 


Flow  Rate 

Velocity. 
Ft  per 

Sec 

60-Deg  Water 

180-Deg  Water 

300-Deg  Water 

Gal 

per 

Min 

m 

Flow, 

Lb  per 

Hr 

Pressure 

Loss, 

Ft  Per 
100  Ft 

Flow, 

Lb  per 

Hr 

Pressure 

Loss, 

Ft  Per 

100  Ft 

Flow. 

Lb  jwr 

Hr 

Pressure 

Loss, 

Ft  Per 

100  Ft 

I.O 

0.00223 

0.602 

500 

0.358 

486 

0.269 

460 

0.231 

1-5 

0.00334 

0.903 

750 

0.734 

729 

0.566 

690 

0494 

2.0 

0.00446 

1.20 

1,000 

1.22 

972 

0.960 

919 

0.848 

2-5 

0.00557 

1.50 

1,250 

1.82 

1,215 

1.46 

1,149 

1.30 

3-0 

0.00668 

1.81 

1,500 

2.51 

1.457 

2.05 

1,379 

1.84 

35 

0.00780 

2.1 1 

1,750 

3.32 

2.7s 

1,609 

248 

4.0 

0.00891 

2.41 

2,000 

4.25 

1.943 

3-54 

1,839 

3.21 

4-5 

0.0100 

2.71 

2,250 

S.27 

2,186 

4-44 

2,069 

4.04 

S-O 

O.OI  I  I 

3.01 

2.500 

6.40 

2,429 

5-44 

2,298 

4.96 

6.0 

0.0134 

3.61 

3,000 

8.98 

2,915 

7.73 

2,758 

7.09 

7-0 

0.0156 

4.21 

3,500 

12.0 

3.401 

104 

3,218 

9-57 

8.0 

0.0178 

4.81 

4,000 

15.3 

3,887 

13.S 

3,677 

124 

9.0 

0.0201 

5.42 

4.500 

19.1 

4,372 

16.9 

4,137 

*5-7 

lO.O 

0.0223 

6.02 

5,000 

23.3 

4,858 

20.8 

4.597 

29.3 

I  I.O 

0.0245 

6.62 

5.500 

28.0 

5.344 

25.1 

5,056 

23.3 

12.0 

0.0267 

7.22 

6,000 

32.5 

5.830 

29.7 

5,516 

27.6 

130 

0.0290 

7.82 

6,500 

38.4 

6,316 

34.8 

5,976 

324 

14.0 

0.0312 

8.42 

7.000 

44.3 

6.801 

40.1 

6,435 

37.4 

150 

0.0334 

9.03 

7.500 

50.7 

7,287 

46.2 

6,895 

43.1 

16.0 

0.0356 

9.63 

8,000 

57.2 

7,773 

52.3 

7,355 

48.8 

17.0 

0.0379 

10.2 

8,500 

64.4 

8,259 

59-1 

7,814 

55.2 

18.0 

0.0401 

10.8 

9,000 

71.6 

8,745 

65.9 

8,274 

61.6 

19.0 

0.0423 

11.4 

9,500 

79.6 

9,231 

73.4 

8.734 

68.6 

20.0 

0.0446 

12.0 

10,000 

87.9 

9,716 

81.2 

9,193 

76.0 

22.0 

0.0490 

13.2 

1 1 ,000 

106 

10,688 

97-9 

10,113 

91.8 

24.0 

00535 

14.4 

1 2 ,000 

125 

1 1,660 

117 

11,032 

109 

26.0 

0.0579 

15.6 

13,000 

146 

12,631 

139 

11.951 

128 

28.0 

0.0624 

16.8 

14,000 

169 

13,602 

258 

12,871 

148 

30.0 

0.0668 

18,1 

15,000 

193 

14,575 

181 

13,790 

170 

Because  the  absolute  roughness  of  wrought  iron 
pipe  is  the  same,  these  tables  apply  equally  to 
wrought  iron  pipe  of  the  same  inside  diameter. 

Old  Pipe 

As  pipe  grows  old  in  service,  its  interior  walls 
may  roughen  considerably.  As  can  be  seen  from 
the  Moody  equation,  an  increase  of  e  will  increase 
//],.  Thus,  the  piping  designer  must  supply  a  cor¬ 
rection  factor  t«)  the  friction  loss  values  in  the  table, 
based  upon  his  judgment  of  what  the  condition  of 
the  pipe  will  be  during  its  life.  There  is  no  one 
factor  that  applies  to  all  “old  pipes”.  Well-deaerated 
high  temperature  water,  for  instance,  has  little  cor¬ 
rosive  effect  on  steel  pipe,  even  after  many  years 
of  HTW  system  operation.  On  the  other  hand,  raw 
cold  (or  hot)  water  will,  in  many  instances,  mate¬ 


rially  corrode  non-alloy  steel  pipe,  increasing  its 
roughness. 

In  the  case  of  the  smaller  pipe,  accumulation  of 
corrosion  products  and  scale  deposits  may  signifi¬ 
cantly  reduce  its  inside  diameter.  The  resultant  in¬ 
crease  in  velocity  for  the  same  flow  rate  increases 
the  friction  drop. 

Supplemental  Data 

Users  of  the  tables  will  find  helpful,  also,  flow 
rates  in  pounds  (or  thousands  of  pounds)  per  hour 
for  each  temperature  water.  Not  only  does  this 
arrangement  present  a  handy  conversion  table,  but, 
for  heating  engineering,  the  weight  flow  rate  enables 
rapid  calculation  of  heat  transfer,  bearing  in  mind 
that  the  specific  heat  of  water  is  approximately  unity 
for  temperatures  of  60  and  180  deg,  and  1.03  Btu 
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FRICTION  LOSS  IN  1-INCH  SCHEDULE  40  STEEL  PIPE 


(Note:  Weight  Ilow  rate  is  given  in  jiouiuls  per  hour.  ) 


Flow  Rate 

6o-I)eg  Water 

iSo-Deg  Water 

300-Deg  Water 

Gal 

per 

Min 

Cu  Ft 
per 

Sec 

Velocity, 
Ft  per 
Sec 

Flow  Rate, 
Lb  per 

Hr 

Pressure 

Loss, 

Ft  per 
100  Ft 

Flow  Rate, 

Lb  per 

Hr 

Pressure 

Loss, 

Ft  per 
100  Ft 

Flow  Rate, 

Lb  per 

Hr 

Pressure 

Loss, 

Ft  per 

100  Ft 

I 

0.00267 

0.371 

500 

0.113 

486 

0.0830 

460 

0.0700 

2 

0.00446 

0.742 

1,000 

0.381 

972 

0.290 

919 

0.252 

3 

0.00668 

I. II 

1,500 

0.778 

1,457 

0.612 

1,379 

0-540 

4 

0.00891 

1.48 

2,000 

1.30 

1,943 

1.05 

1,839 

0.936 

5 

O.OIII 

1.86 

2,500 

1.94 

2,429 

1-59 

2,298 

M3 

6 

0.0134 

2.23 

3,000 

2.71 

2,915 

2.25 

2,758 

2.04 

7 

0.0156 

2.60 

3,500 

3-59 

3,401 

303 

3,218 

2.7s 

8 

0.0178 

2.97 

4,000 

4.59 

3,887 

4.08 

3,677 

356 

mm 

0.0201 

3-34 

4,500 

5.70 

4,372 

4.89 

4,137 

448 

0.0223 

3.71 

5,000 

6.94 

4,858 

6.00 

4,597 

S-Si 

mm 

0.0267 

4.4s 

6,000 

9.76 

5,830 

8.54 

5,516 

7.87 

14 

0.0312 

5.20 

7.000 

13.0 

6,801 

1 1.6 

6.435 

10.7 

i6 

0.0356 

5. 94 

8,000 

16.8 

7,773 

15.0 

7,355 

13.9 

i8 

0.0401 

6.68 

9,000 

21.0 

8,745 

18.9 

8,274 

17.5 

20 

0.0446 

7-42 

10,000 

25-7 

9,716 

23.2 

9,193 

21.6 

22 

0.0490 

8.17 

1 1 ,000 

30.8 

10.688 

28.1 

10,113 

26.1 

24 

0.0535 

8.91 

1 2 ,000 

36.2 

1 1 ,660 

33-1 

11,032 

30.9 

26 

0.0579 

9.65 

13,000 

42. s 

12,631 

38.9 

11,951 

36.3 

28 

0.0624 

10.4 

14,000 

48.9 

13,603 

45-0 

12,871 

42.0 

30 

0.0668 

1 1. 1 

15,000 

559 

14,575 

SI.6 

13,790 

48.2 

32 

0.0713 

1 1.9 

1 6,000 

63.2 

15,-546 

58.4 

14,709 

54.7 

34 

0.0758 

12.6 

17,000 

71.3 

16,518 

66.1 

15,629 

61.9 

36 

0.0802 

13.4 

18.000 

79.6 

17,490 

74.0 

16.548 

69.3 

38 

0.0847 

14.1 

19,000 

88.2 

18.461 

82.1 

17.467 

77.0 

40 

0.0891 

14.8 

20.000 

97-7 

19.433 

91. 1 

18,387 

85.4 

42 

0.0936 

15.6 

2 1 ,000 

107 

20,404 

100 

19,306 

94.1 

44 

0.0980 

16.3 

2  2 ,000 

118 

21,376 

no 

20,225 

103 

46 

0.102 

17. 1 

23,000 

128 

22,348 

120 

21,145 

”3 

48 

0.107 

17.8 

24,000 

139 

23,319 

130 

22,064 

122 

.SO 

O.III 

18.6 

25,000 

151 

24,291 

141 

22,984 

133 

55 

0.123 

20.4 

27,500 

182 

26,720 

171 

25,282 

161 

60 

0.134 

22.3 

30,000 

215 

29,149 

203 

27,580 

191 

65 

0.145 

24.1 

32,500 

252 

31,578 

241 

29,879 

224 

70 

0.156 

26.0 

35,000 

279 

34,007 

276 

32,177 

260 

75 

0.167 

27.8 

37,500 

332 

36.437 

316 

.54,475 

297 

80 

0.178 

29.7 

40,000 

379 

38,866 

360 

36,774 

339 

85 

0.189 

31.6 

42,500 

428 

41,295 

407 

39,072 

384 

90 

0.201 

33.4 

45,000 

477 

43,724 

454 

41,370 

428 

95 

0.212 

353 

47,500 

531 

46,153 

506 

43,669 

477 

100 

0.223 

37.1 

50,000 

588 

48,582 

561 

45,967 

529 

per  lb  of  water  per  deg  temperature  rise  at  3(X)  deg. 
Example — If  10  gpm  of  3CK)-deg  water  is  flowing 
through  2(X)  ft  of  new,  clean,  %-inch  Schedule  40 
pipe,  the  friction  loss,  from  the  tables,  is  19.3  feet 
per  100  ft,  or  38.6  ft  of  60-deg  water  for  the  200-ft 
length.  Friction  loss,  in  pounds  per  square  inch,  is 


38.6  times  the  constant  0.433  psi  per  ft  of  60-deg 
water,  or  16.7  psi. 

If  this  pipe  serves  a  heat  exchanger,  sized  for  a 
100-deg  drop,  then  the  heat  transfer  is  the  weight 
flow  rate,  4,597  lb  per  hr  (from  the  table),  times 
1.03  Btu  per  Ib-deg,  times  100  deg,  or  473,000  Btuh. 
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JULY,  1959,  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


FRICTION  LOSS  IN  1%-INCH  SCHEDULE  40  STEEL  PIPE 

(Note;  Weight  How  rale  is  given  in  |)oun(ls  jier  hour.) 


Flow  Rate 

60-Deg  Water 

180-Deg  Water 

300-Deg  Water 

Gal 

per 

Min 

Cu  Ft 
per 

Sec 

Velocity, 
Ft  per 
Sec 

Flow  Rate, 
Lb  per 

Hr 

Pressure 

Loss, 

Ft  per 

100  Ft 

Flow  Rate, 

Lb  per 

Hr 

Pressure 

Loss, 

Ft  per 

100  Ft 

Flow  Rate, 

Lb  per 

Hr 

Pressure 

Lou, 

Ft  per 

100  Ft 

0.00446 

0.429 

1,000 

0.102 

0.0758 

9*9 

K|l 

0.00668 

0.644 

1,500 

0.208 

0.158 

*,379 

o.*37 

0.00891 

0.858 

2,000 

0.345 

0.266 

*,839 

0.233 

o.oni 

1-073 

2,500 

0.514 

2,429 

0404 

2,298 

0.356 

0.0134 

1.29 

3,000 

0.708 

2,9*5 

0.565 

2,758 

0.501 

7 

0.0156 

1.50 

3.500 

0.93s 

3,401 

0.755 

3,2*8 

0.676 

8 

0.0178 

1.72 

4,000 

1. 19 

3.887 

0.972 

3,677 

0.870 

9 

0.0201 

1-93 

4,500 

1-47 

4,372 

1.21 

3, *37 

1.09 

10 

0.0223 

2-15 

5,000 

1.79 

4.858 

1.48 

4,597 

*34 

12 

0.0267 

2-57 

6,000 

2.49 

5.830 

2.10 

5,5*6 

1.92 

U 

0.0312 

3.00 

7,000 

3.31 

6,801 

2.82 

6-435 

2.58 

i6 

0.0356 

3-43 

8,000 

4.24 

7,773 

3-65 

7,355 

3-35 

i8 

0.0401 

3.86 

9,000 

S-29 

8,745 

4.59 

8,274 

4.22 

20 

0.0446 

4.29 

1 0,000 

6.43 

9,716 

5.63 

9,*93 

S.*8 

22 

0.0490 

4.72 

1 1 ,000 

7.68 

10,688 

6.77 

*o,**3 

6.26 

24 

0053s 

5-15 

1 2 ,000 

9.06 

1 1,660 

8.02 

**,032 

742 

26 

0.0579 

5-58 

13,000 

lo.s 

12,631 

9-37 

**,95* 

8.69 

28 

0.0624 

6.01 

14,000 

12. 1 

13,603 

10.8 

*2,871 

1 0.0 

30 

0.0668 

6.44 

15,000 

13.8 

*4,575 

*2.4 

*3,790 

**.5 

32 

0.0713 

6.86 

16,000 

15.6 

*5,546 

*4* 

*4,709 

*3* 

34 

0.0758 

7.29 

17,000 

17.S 

*6,518 

*5-9 

*5,629 

*4.7 

36 

0.0802 

7.72 

18,000 

19.6 

*7.490 

*7.7 

*6,548 

*6.5 

38 

0.0847 

8.15 

19,000 

21.7 

18,461 

*9-7 

**.467 

*8.3 

40 

0.0891 

8.58 

20,000 

23.8 

*9.433 

2*.7 

*8,387 

20.3 

42 

0.0936 

9.01 

2 1 ,000 

26.2 

20,404 

24.0 

*9,306 

224 

44 

0.0980 

9.44 

2  2 ,000 

28.6 

2*. 376 

26.2 

20,225 

24.4 

46 

0.102 

9.87 

23,000 

31.2 

22,348 

28.7 

2*, *45 

26.7 

48 

0.107 

10.3 

24,000 

34.0 

23,3*9 

3*3 

2  2 ,064 

29.2 

SO 

O.I  I  I 

10.7 

25.000 

36.8 

24,291 

33-9 

22,984 

3*.7 

55 

0.123 

11.8 

27.500 

44.1 

26,720 

40.8 

25,282 

38.2 

60 

0.134 

12.9 

30,000 

52.2 

29,*49 

48.5 

27,580 

455 

6S 

0.145 

13-9 

32.500 

61. 1 

3  *,578 

56.8 

29,879 

53-5 

70 

0.156 

150 

35.000 

70.S 

34,007 

65.8 

32, *77 

61.6 

75 

0.167 

16. 1 

37,500 

80.7 

36,437 

75-5 

34.475 

70.8 

80 

0.178 

17.2 

40,000 

91.S 

38,866 

85.8 

36,774 

80.6 

85 

0.189 

18.2 

42,500 

*03 

4  *,295 

96.8 

39,072 

91.0 

90 

0.201 

19-3 

45.000 

**S 

43,724 

108 

4*,370 

102 

95 

0.212 

20.4 

47.500 

128 

46, *53 

121 

43,669 

**4 

100 

0.223 

2  1-5 

50.000 

142 

48,582 

*34 

45.967 

126 

no 

0.245 

23.6 

55,000 

171 

53,440 

161 

50.564 

*52 

120 

0.267 

25-7 

60,0.00 

203 

58,298 

192 

55, *60 

*35 

130 

0.290 

27.9 

65,000 

237 

63, *57 

225 

59,757 

*59 

140 

0.3 1 2 

30.0 

70,000 

274 

68,015 

260 

64,354 

*83 

150 

0.334 

32.2 

75.000 

3*4 

72,873 

299 

68,95* 

211 

AIR  CONDITIONING,  HEATING  AND  VENTILATING.  JULY.  1T5T 
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FRICTION  LOSS  IN  1%-INCH  SCHEDULE  40  STEEL  PIPE 

Weight  flow  rate  is  given  in  thousands  of  pounds  per  hour. 


Rate 

60-Ueg  Water 

i8o-I)eg  Water 

300-Ueg  Water 

Cu  Ft 

Velocity, 

Flow  Rate, 

Pressure 

h'low  Rate, 

Pressure 

Flow  Rate, 

Pressure 

per 

Ft  per 

1000  Lb 

Loss, 

1000  Lb 

Loss, 

1000  Lb 

Loss, 

Sec 

Sec 

jjer  Hr 

Ft  per 

100  Ft 

per  Hr 

Ft  per 
100  Ft 

per  Hr 

Ft  per 

100  Ft 

0.00446 

0.315 

I 

.0490 

0.972 

0.0358 

0.9*9 

0.0302 

0.00668 

0.473 

1-5 

•0993 

*457 

0.0741 

1-379 

0.0632 

0.00891 

0.630 

2 

.165 

*•943 

0.125 

1.838 

0.108 

O.OI  1 1 

0.788 

2.5 

.243 

2.429 

0.188 

2.298 

0.164 

0.0134 

0.946 

3 

•336 

2.9*5 

0.263 

2.758 

0.231 

0.0156 

1. 10 

3-5 

443 

3-401 

0.350 

3.218 

0.308 

0.0178 

1.26 

4 

.562 

3.887 

0449 

3.677 

0.398 

0.0201 

1.42 

4-5 

•69s 

4.372 

0.560 

4-137 

0.498 

0.0223 

1.58 

5 

•839 

4.858 

0.682 

4-597 

0.610 

0.0267 

1.89 

6 

1. 17 

5.830 

0.962 

5-5*6 

0.867 

0.0312 

2.2 1 

7 

*54 

6.801 

1.29 

6-435 

1. 16 

0.0356 

2.52 

8 

1.98 

7.773 

1.66 

7-355 

*5* 

0.0401 

2.84 

9 

2-45 

8.745 

2.09 

8.274 

1.90 

0.0446 

315 

10 

2.98 

9.716 

2.55 

9*93 

2.34 

0.0490 

3-47 

1 1 

3.56 

10.69 

3.08 

10. 1 1 

2.82 

0-0S3S 

3.78 

12 

4.18 

1 1.66 

3.63 

11.03 

3.33 

0.0579 

4.10 

13 

485 

12.63 

4-2  5 

*1-95 

3-92 

0.0624 

4.41 

14 

5-59 

13.60 

4.9* 

12.87 

4.5* 

0.0668 

4.73 

15 

6.35 

*4.57 

5.60 

*3-79 

5*7 

0.0713 

5-04 

16 

717 

*5-55 

6.35 

*4.71 

5-89 

0.0758 

536 

17 

8.04 

16.52 

7*5 

*5-63 

6.60 

0.0802 

5.67 

18 

8.97 

*7-49 

8.00 

*6.55 

7-40 

0.0847 

5.99 

19 

*0.3 

18.46 

9.21 

*7-47 

0.0891 

6,30 

20 

II.O 

*9.43 

9-84 

*8.39 

9*5 

0.0936 

6.62 

2 1 

12.0 

20.40 

10.8 

*9-3* 

lO.I 

0.0980 

6.93 

22 

*3* 

2 1.38 

11.8 

20.23 

I  I.O 

0.102 

7-25 

23 

*4.3 

22.35 

12.9 

21.14 

12.0 

0.107 

O.1 1 1 

7.56 

7.88 

24 

25 

*55 

16.8 

2332 

24.29 

*4* 

*5.3 

22.06 

22.98 

*3* 

*4.2 

0.123 

8.67 

27-5 

20.2 

26.72 

18.5 

25.28 

17.2 

0.134 

9.46 

30 

23.8 

29-15 

21.8 

27-58 

20.4 

0.145 

10.2 

32.5 

27.7 

31.58 

25-5 

29.88 

23.8 

0.156 

II.O 

35 

32.0 

34 .01 

29.5 

32. *8 

27.6 

0.167 

1 1.8 

37-5 

36.6 

36.44 

33.8 

3448 

3*7 

0.178 

12.6 

40 

414 

38.87 

38.5 

36.77 

36.1 

0.189 

134 

42.5 

46.6 

41.29 

434 

39-07 

40.7 

0.201 

14.2 

45 

52.1 

43.72 

48.6 

4*-37 

45-7 

0.2 12 

150 

47-5 

57.8 

46.15 

54.0 

43-67 

50.8 

0.223 

15.8 

50 

63.9 

48.58 

59.8 

45-97 

56.0 

0.245 

173 

55 

77.0 

53-44 

72.2 

50-56 

67.7 

0.267 

18.9 

60 

91.3 

58.30 

85.9 

55*6 

80.6 

0.290 

20.5 

65 

107 

63.16 

lOI 

59-76 

94.5 

0.312 

22.1 

70 

*23 

68.01 

*17 

64-35 

no 

0.334 

23.6 

75 

*4* 

72.87 

*34 

68.95 

126 

0.356 

25.2 

80 

161 

77-73 

*52 

73-55 

*43 

0.379 

26.8 

85 

181 

82.59 

*72 

78.*4 

162 

0.401 

28.4 

90 

202 

8745 

192 

82.74 

18.1 

0.423 

29.9 

95 

225 

92.3* 

2*4 

87-34 

20.2 

0.446 

315 

too 

248 

97.16 

236 

9  *-93 

22.3 

JULY.  19S9.  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


FRICTION  LOSS  IN  2-INCH  SCHEDULE  40  STEEL  PIPE 

Weight  flow  rate  is  given  in  thousands  of  pounds  per  hour. 


Flow  Rate 

60-Deg  Water 

180-Deg  Water 

300-Deg  Water 

Gal 

Cu  Ft 

Velocity, 

Flow  Rate, 

Pressure 

Flow  Rate, 

Pressure 

Flow  Rate, 

Pressure 

per 

l)er 

Ft  per 

1000  Lb 

Loss, 

1000  Lb 

Loss, 

1000  Lb 

Loss, 

Min 

Sec 

Sec 

per  Hr 

Ft  per 

100  Ft 

per  Hr 

Ft  per 

100  Ft 

per  Hr 

Ft  per 

100  Ft 

0.00446 

0.191 

I 

0.0150 

0.972 

0.0108 

0.919 

0.00897 

0.00891 

0.382 

2 

0.0498 

1-943 

0.0368 

1.838 

0.0313 

0.0134 

0.574 

3 

O.IOI 

2.915 

0.0766 

2-758 

0.0659 

8 

0.0178 

0.765 

4 

0.168 

3.887 

0.130 

3.677 

0.113 

10 

0.0223 

0.956 

5 

0.249 

4.858 

0.196 

4.597 

0.172 

12 

0.0267 

I-I5 

6 

0.346 

5-830 

0.275 

5-516 

0.244 

14 

0.0312 

1.34 

7 

0455 

6.801 

0.366 

6.435 

0.32  s 

i6 

0.0356 

1-53 

8 

0.580 

7-773 

0.471 

7.355 

0422 

i8 

0.0401 

1.72 

9 

0.717 

8-745 

0.588 

8.274 

0.529 

20 

0.0446 

1.91 

10 

0.868 

9.716 

0.718 

9-193 

0.648 

22 

0.0490 

2.10 

II 

*03 

10.69 

0.861 

10. II 

0.777 

24 

0.0535 

2.29 

12 

1.21 

1 1.66 

1.02 

11.03 

0.924 

26 

0.0579 

2.49 

13 

1.40 

12.63 

1.18 

11-95 

1.08 

28 

0.0624 

2.68 

14 

1.60 

13.60 

1.36 

12.87 

1.24 

30 

0.0668 

2.87 

15 

1.83 

14-57 

1.56 

13.79 

142 

35 

0.0780 

3-35 

17-5 

243 

17.00 

2.10 

16.09 

1.93 

40 

0.0891 

3.82 

20 

3. II 

19-43 

2.71 

18.39 

2.50 

45 

0.100 

4-30 

22.5 

389 

21.86 

3-42 

20.69 

314 

50 

O.III 

4.78 

25 

4-74 

24-29 

4.19 

22.98 

3.87 

55 

0.123 

5.26 

27-5 

567 

26.72 

505 

25.28 

4.69 

60 

0.134 

5-74 

30 

6.68 

29-15 

598 

27.58 

552 

65 

0.145 

6.21 

32.5 

7.79 

31-58 

7.00 

29.88 

648 

70 

0.156 

6.69 

35 

8.96 

34-01 

8.09 

32.18 

7.52 

75 

0.167 

7.17 

37-5 

10.2 

36-44 

9.26 

34-48 

8.63 

80 

0.178 

765 

40 

11.6 

38.87 

10.5 

36-77 

9.82 

85 

0.189 

8.13 

42.5 

130 

41.29 

11.9 

39-07 

11.1 

90 

0.201 

8.60 

45 

14.5 

43-72 

13-2 

41-37 

124 

95 

0.212 

9.08 

47-5 

16. 1 

46.15 

14.7 

43-67 

13.7 

100 

0.223 

956 

50 

17.8 

48.58 

16.3 

45-97 

IS-2 

no 

0.245 

10.5 

55 

21.3 

53-44 

19.7 

50.56 

184 

120 

0.267 

”•5 

60 

253 

58-30 

23-4 

55-16 

21.9 

130 

0.290 

12.4 

65 

295 

63.16 

27.4 

59-76 

25-7 

140 

0.312 

134 

70 

34.0 

68.01 

317 

64-35 

29.7 

150 

0.334 

14-3 

75 

390 

72.87 

36.4 

68.95 

34.2 

160 

0.356 

153 

80 

44.2 

77-73 

41.4 

73-55 

38.9 

170 

0.379 

16.3 

85 

49-7 

82.59 

46.6 

78.14 

44.0 

180 

0.401 

17.2 

90 

55-5 

87-45 

52.1 

82.74 

48.8 

190 

0.423 

18.2 

95 

61.7 

92.31 

58.1 

87-34 

544 

200 

0.446 

19.1 

100 

68.2 

97.16 

64.2 

91-93 

60.2 

220 

0.490 

21.0 

1 10 

824 

106.9 

77-7 

lOI.I 

72.9 

240 

0.535 

22.9 

120 

97.6 

1 16.6 

924 

1 10.3 

86.7 

260 

0.579 

24.9 

130 

114 

126.3 

108 

119-5 

102 

280 

0.624 

26.8 

140 

132 

136.0 

125 

128.7 

118 

300 

0.668 

28.7 

150 

152 

145-7 

144 

137-9 

136 

320 

muSM 

30.6 

160 

171 

155-5 

163 

147. 1 

154 

340 

32.5 

170 

194 

165.2 

184 

156.3 

174 

360 

mmm 

344 

180 

217 

174-9 

207 

165.5 

19s 

380 

mSM 

36.3 

190 

242 

184.6 

230 

174-7 

217 

400 

IH 

38.2 

200 

267 

194-3 

255 

183.9 

241 
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FRICTION  LOSS  IN  2!4-INCH  SCHEDULE  40  STEEL  PIPE 

(Note:  Weight  flow  rate  is  given  in  thousands  of  pounds  per  hour.) 


Flow  Rate 


60-Deg  Water 

Velocity, 

Ft  per 

Sec 

Flow  Rate, 
1000  Lb 
jier  Hr 

Pressure 

Loss, 

Ft  per 
too  Ft 

0.268 

2 

0.021$ 

0.402 

3 

0.0432 

0.536 

4 

0.0715 

0.670 

5 

0.106 

0.804 

6 

0.146 

0.938 

7 

0.193 

1.07 

8 

0.245 

1.2 1 

9 

0.301 

1-34 

10 

0.36s 

1-47 

0433 

1.61 

12 

0.507 

1.74 

13 

0.58s 

1.88 

14 

0.667 

2.01 

15 

0.760 

2.35 

17.5 

I-OI 

2.68 

20 

1.29 

3.02 

22.5 

1.60 

3.35 

25 

1.94 

3-69 

27-5 

2.33 

4.02 

30 

2.74 

4-36 

32.5 

3.29 

4.69 

35 

3.66 

5-03 

37-5 

4.17 

5.36 

40 

4.72 

5.70 

42.5 

5-28 

6.03 

45 

5 -89 

6.37 

47.5 

6-53 

6.70 

50 

7.09 

7.37 

55 

8.63 

8.04 

60 

10.2 

8.71 

65 

1 1.9 

9.38 

70 

*43 

10. 1 

75 

*5-7 

10.7 

80 

17.8 

11.4 

85 

20.1 

12. 1 

90 

22.3 

12.7 

95 

24.8 

«  *3-4 

100 

27.3 

14.7 

1 10 

33-0 

16. 1 

120 

39-0 

17-4 

130 

45.7 

18.8 

140 

52-7 

20.1 

150 

604 

23.5 

175 

81.7 

26.8 

200 

107 

30.2 

225 

134 

33-5 

250 

164 

36.9 

275 

199 

40.2 

300 

226 

i8o-Deg  Water 


300-Deg  Water 


Flow  Rate, 
1000  Lb 
per  Hr 


1-943 

2.91S 

3.887 

4.858 

5-830 

6.801 

7- 773 

8- 745 
9.716 

10.69 
1 1.66 
12.63 
13.60 

14-57 

17.00 

19-43 

21.86 

24.29 

26.72 

29-15 

31-58 

34-01 

36.44 

38.87 

41.29 
43-72 

46.15 

48.58 
53-44 

58.30 

63.16 
68.01 

72.87 

77.73 

82.59 

87-45 

92.31 

97.16 

1 06. 9 

1 16.6 

126.3 
136.0 

145-7 

170.0 

194.3 

218.6 

242.9 
267.2 

291-5 


Pressure 
Loss, 
Ft  per 
100  Ft 


0482 

0-555 

0.632 

0.849 

1. 10 
1-37 
1.68 
2.03 
240 
2.81 

3-24 

3.71 

4.21 

4.73 

S-29 

5.88 

6.51 

7.83 

9.26 

10.9 

12.6 

144 

164 

18.5 

20.7 

23-1 

25.5 

30.8 

36.6 
43-0 

49.7 

57.0 

77.5 

lOI 


Flow  Rate, 
1000  Lb 
jjer  Hr 


1.838 

2.758 

3- 677 

4- 597 

5- 516 

6.435 

7.355 

8.274 

9-193 

10. II 
11.03 
11-95 

12.87 

13-79 

16.09 

18.39 

20.69 

22.98 

25.28 

27-58 

29.88 
32.18 
34-48 
36.72 

3907 

41.37 

43-67 

45-97 

50.56 

55-i6 

59.76 

64.36 

68.96 

73-55 

78.14 

82.74 

87-34 

91.93 

lOI.I 

1 10.3 

119-5 

128.7 

137-9 

160.9 

183.9 

206.9 

229.8 

252.8 

275.8 


Pressure 
Loss, 
Ft  per 
100  Ft 


JULY,  1959,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


FRICTION  LOSS  IN  3-INCH  SCHEDULE  40  STEEL  PIPE 

(Note:  Weight  flow  rate  is  given  in  thousands  of  pounds  per  hour.) 


Flow 

Rate 

Gal 

Cu  Ft 

per 

per 

Min 

Sec 

O.OII  I 

0.0223 

0.0334 

0.0446 

0.0557 

0.0668 

0.0780 

0.0891 

0.100 

O.1 1 1 

0.123 

0.134 

0.145 

0.156 

0.167 

0.178 

0.189 

0.201 

0.212 

0.223 

0.245 

0.267 

0.290 

0.312 

0.334 

0.356 

0.379 

0.401 

0.423 

0.446 

0.490 

0.535 

0.579 

0.624 

0.668 

•713 
.758 

.802 
.847 
.891 
•936 
.980 


60-Deg  Water 

Velocity.  Flow  Rate.  I  P^***“'® 
1000  Lb 
per  Hr 

^  100  Ft 


1 80- Deg  Water 


300- Deg  Water 


Flow  Rate. 
1000  Lb 
j)er  Hr 


2.429 

4.858 

7.287 

9.716 

12.15 

14.57 

1 7.00 

1943 

21.86 

24.29 

26.72 

29-15 

31.58 
34.01 

36.44 

38.87 

41.29 

43-72 

46.15 

48.58 

53.44 

58.30 

63.16 
68.01 

72.87 

77.73 

82.59 
87-45 

92.31 

97.16 

106.9 

1 16.6 
126.3 
136.0 

145.7 

155.5 

165.2 

174.9 

184.6 

194.3 

204.0 

213.8 

223.5 

233-2 

242.9 
291-5 
340.1 

388.7 

485.8 


Pressure 
Loss, 
Ft  per 
100  Ft 


0.00733 

0.0281 

0.0587 

0.0997 


Flow  Rate. 
1000  Lb 
l)er  Hr 


2.298 

4.596 

6.895 

9.193 

11.49 

13.79 

16.09 

18.39 

20.69 

22.98 

25.28 

27-58 

29.88 

32.18 

34-48 

36.77 

39-07 

41-37 

43.67 

45.97 

50.56 

55-16 

59.76 

64.35 

68.95 

73.55 

78.14 

82.74 

87-34 

91-93 

101.1 

1 10.3 

1 19-5 

128.7 

137-9 

147. 1 

156.3 

165.5 

174.7 

183.9 

193. 1 

202.2 

21 1.4 

220.6 

229.8 
275-8 

321.8 

367-7 

459.7 


Pressure 
Loss, 
Ft  per 
100  Ft 


0.00681 

0.0241 

0.0510 

0.0876 

0.134 

0.189 

0.255 

0.329 

0413 

0.507 
0.609 
0.720 
0.847 
0.974 
1. 12 

1.27 
142 
1.60 

1.77 

1.97 

2.37 

2.81 
3.30 

3.82 

4.38 

4.97 

559 

6.27 
7.00 
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FRICTION  LOSS  IN  3V4-INCH  SCHEDULE  40  STEEL  PIPE 

(Note:  Weight  tlow  rate  is  given  in  thousands  of  pounds  per  hour. ) 


Flow  Rate 

60-Deg  Water 

180-Deg  Water 

300-Deg  Water 

Gal 

Cu  Ft 

Velocity. 

Flow  Rate, 

Pressure 

Flow  Rate. 

Pressure 

Flow  Rate. 

Pressure 

per 

|M?r 

I‘t  i)er 

1000  Lb 

Loss, 

1000  Lb 

Loss, 

1000  Lb 

Loss, 

Min 

s 

Sec 

Sec 

per  Hr 

Ft  per 

100  Ft 

jier  Hr 

Ft  per 

100  Ft 

l)er  Hr 

Ft  per 

100  Ft 

s 

O.OI  I  I 

0.162 

2-5 

0.0056^ 

2.429 

0.00406 

2.298 

0.00337 

lO 

0.0223 

0.323 

5 

0.0188  ‘ 

4.858 

0.0139 

4-597 

04)1 18 

0.0334 

0.487 

7-5 

0.0380 

7.287 

0.0288 

6.895 

0.0248 

0.0446 

0.649 

10 

0.0632 

9.716 

0.0487 

9*93 

0.0423 

0.0557 

0.81 1 

*2.5 

0.0936 

12.15 

0.117 

1 1 .49 

0.0642 

0.066S 

0.974 

*5 

0.130 

*4-57 

0.103 

*3.79 

0.0907 

0.0780 

1. 14 

*7-5 

0.171 

1 7.00 

o.*37 

16.09 

0.121 

40 

o.oSyi 

*•30 

20 

0.218 

*943 

0.176 

*8.39 

0.157 

45 

0.100 

1 .46 

22.5 

0.269 

21.86 

0.219 

20.69 

0.197 

SO 

O.I  I  I 

1 .62 

25 

0.326 

24.29 

0.268 

22.98 

0.241 

60 

0.134 

*  -95 

30 

0.455 

29*  5 

0.379 

27.58 

0.343 

70 

0.156 

2.27 

35 

0.604 

34  01 

0.509 

32.18 

0463 

80 

0.17S 

2.60 

40 

0.774 

38.87 

0.658 

36.77 

0.602 

90 

0.201 

2.92 

45 

0.963 

43.72 

0.827 

41.37 

0.758 

100 

0.223 

3.25 

50 

*.*7 

48.58 

1. 01 

45-97 

0.930 

no 

0.245 

3-57 

55 

140 

5344 

1.22 

50.56 

1. 12 

120 

0.267 

3.89 

60 

1.64 

58.30 

*•44 

55-i6 

*33 

UO 

0.290 

4.22 

65 

1.91 

63.16 

1.68 

.59.76 

*•55 

140 

0.3 1 2 

4-54 

70 

2.20 

68.01 

*•95 

64.35 

1.80 

*50 

0.334 

4.87 

75 

2.50 

72.87 

2.22 

68.95 

2.06 

160 

0.3  .s  6 

5.*9 

80 

2.82 

77-73 

2.52 

73-55 

2.34 

170 

0.379 

5.52 

85 

3*7 

82.59 

2.96 

78.14 

2.63 

180 

0.40 1 

5.84 

90 

353 

8745 

3.*  7 

82.74 

2.95 

190 

0.423 

6.1 7 

95 

3-9* 

92.3* 

3-53 

87.34 

3.28 

200 

0.446 

6.49 

100 

4.32 

97.16 

390 

91.93 

3.63 

220 

0.490 

7.14 

1 10 

S.*8 

106.9 

4.70 

101.3 

4.38 

240 

0.53.S 

7-79 

120 

6.12 

1 16.6 

5.58 

1 10.3 

5-2 1 

260 

0.579 

8.44 

130 

7.16 

126.3 

6.56 

*19.5 

6.13 

280 

0.624 

9.09 

140 

8.22 

*36.0 

7-55 

128.7 

705 

500 

0.668 

9.74 

150 

9-39 

*45-7 

8.66 

137.9 

8.09 

320 

0.713 

10.4 

160 

10.6 

*55-5 

9.86 

147. 1 

9.22 

340 

0.758 

I  I.O 

170 

12.0 

165.2 

II. I 

156.3 

104 

360 

0.802 

II. 7 

180 

*3.4 

*74.9 

124 

165.5 

1 1.6 

380 

0.847 

*2.3 

190 

14.8 

184.6 

13.8 

*74.7 

12.9 

400 

0.891 

1 30 

200 

164 

*94-3 

*5-3 

183.9 

*44 

420 

0.936 

13.6 

210 

18.1 

204.0 

16.9 

*93-1 

15.8 

440 

0.980 

*4-3 

220 

21.6 

213.8 

*8.5 

202.2 

*7.3 

460 

1.025 

14.9 

230 

2*5 

223.5 

20.2 

21 1.4 

18.9 

480 

1.069 

15.6 

240 

234 

233.2 

21.9 

220.6 

20.6 

500 

i.t  14 

16.2 

250 

30.7 

242.9 

23.8 

229.8 

224 

600 

*•337 

*9.5 

300 

36.2 

291.5 

34.2 

275-8 

32.2 

700 

1.560 

22.7 

350 

49* 

340.0 

464 

321.8 

43-7 

800 

1.782 

26.0 

400 

63.8 

388.7 

60.7 

367.7 

57* 

1,000 

2.228 

32.5 

500 

99.2 

485.8 

94.6 

459.7 

89.1 

1,100 

2.451 

35-7 

550 

1*9 

5.54.4 

114 

505.6 

108 

1,200 

2.674 

38.9 

600 

142 

583.0 

*36 

55*-6 

128 

*,300 

2.896 

42.2 

650 

166 

631.6 

160 

597-6 

*50 

MOO 

3.*  *9 

45-4 

700 

*93 

680.1 

*85 

643-5 

*74 

*,500 

3.342 

48.7 

750 

221 

728.7 

212 

689.5 

200 

68 
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FRICTION  LOSS  IN  4-INCH  SCHEDULE  40  STEEL  PIPE 

(Note:  Weight  flow  rate  is  given  in  thousands  of  pounds  per  hour.) 


Flow  Rate 

6o-I)eg  Water 

iSo-Deg  Water 

300-Deg  Water 

Gal 

I'u  Ft 

Velocity, 

Flow  Rate,  ■ 

Pressure 

Flow  Rate, 

Pressure 

Flow  Rate. 

Pressure 

per 

per 

Ft  ^ler 

1000  Lb 

Loss, 

1000  Lb 

Loss, 

1000  Lb 

Loss, 

Min 

Sec 

Sec 

jier  Hr 

Ft  per 

100  Ft 

per  Hr 

Ft  per 

100  Ft 

jier  Hr 

Ft  per 

100  Ft 

mM 

0.504 

10 

0.0345 

9.716 

0.0262 

9-193 

0.0326 

■9 

0.756 

15 

0.0706 

14.57 

0.0550 

13.79 

0.0481 

40 

0.0981 

1. 01 

20 

0.118 

19.43 

0.0939 

18.39 

0.0831 

50 

O.1 1 1 

1.26 

25 

0.176 

24.29 

0.143 

22.98 

0.127 

6o 

0.134 

1.51 

30 

0.245 

29.15 

0.201 

27.58 

0.180 

70 

0.156 

1.76 

35 

0.325 

34.01 

0.269 

32.18 

0.242 

8o 

0.178 

2.02 

40 

0.414 

38.87 

0.347 

36.77 

0.3  IS 

go 

0.201 

2.27 

45 

0.514 

43.72 

0.434 

41.37 

0.395 

lOO 

0.223 

2.52 

50 

0.624 

48.58 

0.532 

45-97 

0485 

1 10 

0.245 

2.77 

55 

0.741 

53.44 

0.637 

50.56 

0.582 

120 

0.267 

5.02 

60 

0.875 

58..50 

0.754 

5516 

0.692 

130 

0.2Q0 

3.28 

65 

1.02 

63.16 

0.882 

59.76 

0.810 

140 

0.312 

3.53 

70 

1. 16 

68.01 

1.02 

64.35 

0.934 

150 

0.334 

3.78 

75 

1-33 

72.87 

1. 16 

68.95 

1.07 

160 

0.356 

4.03 

80 

1-50 

77.73 

1-32 

73.55 

1.23 

170 

0.379 

4.28 

85 

1.68 

82.59 

1.48 

78.14 

1-37 

180 

0.401 

4.54 

90 

1.87 

87.45 

1.66 

82.74 

1-54 

190 

0.423 

4.78 

95 

2.07 

92.31 

1.84 

8  7  ..34 

1.71 

200 

0.446 

5.04 

100 

3.28 

97.16 

3.04 

91.93 

1.89 

220 

0.490 

5-54 

no 

2.74 

106.9 

2.46 

101.1 

3.38 

240 

0.535 

6.05 

120 

323 

1 16.6 

2.91 

1 10.3 

3.70 

260 

0.579 

6.55 

130 

3-76 

126.3 

340 

119.5 

3.17 

280 

0.624 

7.06 

140 

4.33 

136.0 

3-94 

128.7 

3.67 

300 

0.668 

7.56 

150 

4.94 

145.7 

4.51 

137.9 

4.30 

320 

0.713 

8.06 

160 

5-59 

155.5 

512 

147.1 

4.78 

340 

0.758 

8.57 

170 

6.28 

165.2 

5-77 

156.3 

5.38 

360 

0.802 

9.07 

180 

7.01 

174.9 

646 

165.5 

6.04 

380 

0.847 

9.58 

190 

7.81 

184.6 

7.21 

174.7 

6.74 

400 

0.891 

10. 1 

200 

8.59 

194.3 

7-95 

183.9 

7-44 

420 

0.936 

10.6 

210 

9-47 

204.0 

8.75 

193-1 

8.30 

440 

0.980 

I  i.i 

220 

10.3 

213.8 

9-59 

202.2 

8.98 

460 

1.025 

1 1. 6 

230 

”•3 

223.5 

10.5 

21 1.4 

9.83 

480 

1.069 

12. 1 

240 

12.2 

233.2 

1 1.4 

220.6 

10.7 

500 

1 .1 14 

12.6 

250 

13-3 

242.9 

124 

229.8 

11.6 

600 

1.337 

15.1 

300 

18.9 

291.5 

17.7 

275.8 

16.6 

700 

1.560 

17.6 

3.50 

25.6 

340.1 

24.1 

321.8 

33.7 

800 

1.782 

20.2 

400 

33-2 

388.7 

314 

367.7 

29  s 

900 

2 .005 

22.7 

450 

41.8 

437.2 

39-7 

413-7 

374 

1,000 

2.228 

25.2 

500 

5 1 -5 

485.8 

48.9 

459-7 

46.0 

1,100 

2.451 

27.7 

550 

62.0 

534.4 

589 

505.6 

55-5 

1,200 

2.674 

50.2 

600 

73-6 

583.0 

70.1 

551.6 

66.3 

1.300 

2.896 

32.8 

650 

86.5 

63 1 .6 

82.5 

597.6 

77.8 

1,400 

3.H9 

35.3 

700 

99.8 

680.1 

95*3 

643.5 

89.9 

1.500 

3.342 

37.8 

7.50 

“5 

728.7 

109 

689.5 

103 

1,600 

3.565 

40.3 

800 

*30 

777-3 

*25 

735.5 

118 

1.700 

3.788 

42.8 

850 

147 

825-9 

141 

781.4 

133 

1.800 

4.010 

45.0 

900 

165 

874.5 

158 

827.4 

149 

1.900 

4.233 

47-9 

950 

183 

923-1 

176 

8734 

166 

2.000 

4.456 

1  50.4 

1,000 

203 

971.6 

19s 

919.3 

184 
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FRICTION  LOSS  IN  5-INCH  SCHEDULE  40  STEEL  PIPE 

(Note:  Weight  flow  rate  is  given  in  thousands  of  pounds  per  hour.) 


Flow  Rate 

" 

6o-Deg  Water 

180-Deg  Water 

300-Deg  Water 

Gd 

Cu  Ft 

Velocity. 

Flow  Rate, 

Preuure 

Flow  Rate, 

Pressure 

Flow  Rate, 

Preuure 

per 

Ft  per 

1000  Lb 

Lom, 

1000  Lb 

Loss, 

1000  Lb 

Lou, 

Min 

Sec 

Sec 

per  Hr 

Ft  per 

100  Ft 

per  Hr 

Ft  per 

100  Ft 

per  Hr 

Ft  per 

100  Ft 

0.0446 

0.321 

10 

0.01 1 7 

9.716 

0.00873 

9*93 

0.00743 

0.0891 

0.641 

20 

0.0396 

*9-43 

0.0307 

*8.39 

0.0367 

0.134 

0.962 

30 

0.0816 

29.15 

0.0649 

27.58 

0.0575 

0.178 

1.28 

40 

0.137 

38.87 

O.III 

36.77 

0.0996 

0.223 

1.60 

50 

0.306 

48.58 

0.170 

45-97 

o.*53 

0.267 

1.92 

60 

0.386 

58.30 

0.340 

55.16 

0.3X8 

0.312 

2.25 

70 

0.381 

68.01 

0.333 

64.35 

o.*93 

i6o 

0.356 

2-57 

80 

0486 

77.73 

04*5 

73-55 

0.379 

i8o 

0.401 

2.89 

90 

0.604 

8745 

0.531 

82.74 

0477 

200 

0.446 

3-21 

100 

0.739 

97.16 

0.643 

9  *-93 

0.589 

220 

0.490 

3-53 

no 

0.880 

106.9 

0.768 

lOI.I 

0.708 

240 

0.535 

3.85 

120 

1.04 

116.6 

0.91 1 

1 10.3 

0.840 

260 

0.579 

4.17 

130 

1.31 

*26.3 

1.07 

**9-5 

0.983 

280 

0.624 

4.49 

140 

*.39 

136.0 

i.*3 

128.7 

*.*4 

300 

0.668 

4.81 

*50 

1.58 

*45.7 

14* 

*37-9 

*.3* 

3*0 

0.713 

5.13 

160 

1.80 

*55-5 

1.60 

*47* 

148 

340 

0.758 

5-45 

170 

3.01 

165.2 

1.80 

156.3 

1.67 

360 

0.802 

5-77 

180 

*.*4 

*74-9 

3.03 

*65.5 

1.87 

380 

0.847 

6.09 

190 

348 

184.6 

*.*4 

*74.7 

3.08 

400 

0.891 

6.41 

200 

*73 

*94-3 

*47 

183.9 

3.30 

420 

0.936 

6.74 

210 

3.00 

204.0 

*7* 

*93* 

*•54 

440 

0.980 

7.06 

220 

3*7 

213.8 

*•99 

202.3 

3.78 

460 

1.02 

7.38 

230 

3.58 

223.5 

3*6 

2 1 1.4 

304 

480 

1.07 

7.70 

240 

3.88 

233.2 

3.55 

220.6 

3-3* 

500 

1. 11 

8.02 

250 

4.19 

242.9 

3.84 

229.8 

3-58 

550 

1-23 

8.82 

275 

5.03 

267.2 

4.63 

252.8 

4-33 

600 

1-34 

9.62 

300 

5.96 

29*5 

5.50 

275.8 

5*4 

650 

*•45 

10.4 

325 

6.96 

3*5-8 

644 

298.8 

6.03 

700 

1.56 

11.2 

350 

8.04 

340.1 

747 

321.8 

7.00 

750 

1.67 

12.0 

375 

9.18 

364.4 

8.55 

344-8 

8.01 

800 

1.78 

12.8 

400 

104 

388.7 

9-73 

367.7 

9.11 

850 

1.89 

13-6 

425 

11.7 

4*2.9 

1 1.0 

390.7 

*0.3 

900 

2.01 

14.4 

450 

13.1 

437.2 

**.3 

4*3.7 

**•5 

950 

2.12 

*5-2 

475 

*4-5 

461.5 

13.6 

436.7 

12.8 

1,000 

2.23 

16.0 

500 

16.1 

485.8 

*5* 

459-7 

*4* 

1,100 

2-45 

17.6 

550 

*94 

534-4 

18.3 

505.6 

*7* 

1,200 

2.67 

19.2 

600 

23.0 

5830 

*1.7 

55*6 

304 

*,300 

2.90 

20.8 

650 

36.9 

631.6 

*54 

597-6 

*3-9 

MOO 

3-*2 

22.5 

700 

31.1 

680.1 

*94 

643.5 

*7.7 

1,500 

3-34 

24.1 

750 

35.6 

728.7 

33.8 

689.5 

3*8 

1,600 

3.56 

257 

800 

40.3 

777-3 

384 

735-5 

36.1 

1,700 

3-79 

273 

850 

45.8 

825.9 

43-6 

78*4 

41.1 

1,800 

4.01 

28.8 

900 

50.8 

874.5 

484 

827.4 

45-7 

1,900 

4.23 

30.5 

950 

56.6 

923* 

54-0 

8734 

5*0 

2,000 

4.46 

32.1 

1,000 

63.9 

97*6 

60.0 

9*9.3 

56-5 

2,100 

4.68 

33-7 

*,050 

69.0 

102.0 

66.0 

965.3 

63.1 

2,200 

4.90 

35-3 

1,100 

75-7 

106.9 

7*4 

1,01 1 

68.1 

*,300 

36.9 

*,*50 

82.7 

III. 7 

79* 

*,057 

74-5 

*,500 

40.1 

*,250 

97.8 

*21.5 

93.5 

*,*49 

88.3 
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FRICTION  LOSS  IN  6-INCH  SCHEDULE  40  STEEL  PIPE 

(Note:  Weight  flow  rate  is  given  in  thousands  of  pounds  per  hour.) 


Flow  Rale 

60-Deg  Water 

180-Deg  Water 

300-Deg  Water 

Gal 

Cu  Ft 

Velocity, 

Flow  Rate. 

Pressure 

Flow  Rate, 

Pressure 

Flow  Rate, 

Pressure 

per 

per 

Ft  per 

1000  Lb 

Loss, 

1000  Lb 

Loss, 

1000  Lb 

Lois, 

Min 

Sec 

Sec 

per  Hr 

Ft  per 

100  Ft 

per  Hr 

Ft  per 

100  Ft 

l)er  Hr 

Ft  per 

100  Ft 

20 

0.0446 

0.222 

■  1 

0.00489 

9.716 

0.00359 

9.193 

0.00302 

40 

0.0891 

0.444 

0.0164 

1943 

0.0125 

18.39 

0.0107 

6o 

0.134 

0.666 

■9 

0.0336 

29.15 

0.0262 

27,58 

0.0228 

So 

0.178 

0.888 

40 

0.0562 

38.87 

0.0446 

36.77 

0.0394 

100 

0.223 

1. 1 1 

50 

0.0841 

48.58 

0.0676 

45.97 

0.0602 

120 

0.267 

1-33 

60 

0.117 

58.30 

0.0952 

5516 

0.0852 

140 

0.312 

1-55 

70 

0.155 

68.01 

0.127 

64.35 

0.115 

160 

0.356 

1.78 

80 

0.197 

77,73 

0.164 

73-55 

0.148 

180 

0.401 

2.00 

90 

0.245 

8745 

0.206 

82.74 

0.186 

200 

0.446 

2.22 

100 

0.297 

97.16 

0.252 

91,93 

0.229 

220 

0.490 

2.44 

110 

0.353 

106.9 

0.302 

101.2 

0.275 

240 

0.535 

2.66 

120 

0415 

116.6 

0.355 

110.3 

0.325 

260 

0.579 

2.89 

130 

0484 

126.3 

0417 

119-5 

0.383 

280 

0.624 

3-11 

140 

0.554 

136.0 

0480 

128.7 

0440 

300 

0.668 

3-33 

150 

0.628 

145.7 

0.547 

137.9 

0.503 

320 

0.713 

3-55 

160 

0.710 

1554 

0.621 

147.1 

0.572 

340 

0.758 

3.78 

170 

0.797 

165.2 

0.702 

156.3 

0.647 

360 

0.802 

4.00 

180 

0.857 

174.9 

0.756 

165.5 

0.698 

380 

0.847 

4.22 

190 

0.983 

184.6 

0.870 

174.7 

0.804 

400 

0.891 

4.44 

200 

1.08 

194.3 

0.961 

183.9 

0.889 

420 

0.936 

4.66 

210 

1.19 

204.0 

1.06 

1931 

0.978 

440 

0.980 

4.89 

220 

1.29 

213.8 

1.16 

202.2 

1.07 

460 

1.025 

511 

230 

140 

223.5 

1.26 

211.4 

1.17 

480 

1.07 

5-33 

240 

*53 

2332 

1.37 

220.6 

1.27 

500 

1. 1 1 

5-55 

250 

1.64 

242.9 

148 

229.8 

1.38 

600 

1-34 

6.66 

300 

2-33 

291.5 

2.13 

275.8 

1.98 

700 

1.56 

7-77 

350 

3.13 

340.1 

2.87 

321.8 

2.68 

800 

1.78 

8.88 

400 

4.06 

388.7 

3-75 

367.7 

3.51 

900 

2.01 

9.99 

450 

5.08 

437-2 

4.71 

413,7 

441 

1,000 

2.23 

I  i.i 

500 

6.24 

485.8 

5,84 

459,7 

546 

1,100 

2.45 

12.2 

550 

749 

534.4 

7.03 

505.6 

6.58 

1,200 

2.67 

133 

600 

8.89 

583.0 

8.34 

551-6 

7.82 

1,300 

2.90 

14.4 

650 

104 

631.6 

9.78 

597.6 

9.18 

1,400 

3-12 

15.S 

700 

12.0 

680.1 

114 

643-5 

10.6 

1,500 

3.34 

16.7 

750 

13.7 

728.7 

13.0 

689.5 

12.2 

1,600 

3.56 

17.8 

800 

15.6 

777,3 

14.8 

735-5 

13.9 

1,700 

3.79 

18.9 

850 

17.6 

825.9 

16.7 

781.4 

15.7 

1,800 

4.01 

20.0 

900 

19.7 

874.5 

18.6 

827.4 

*75 

1,900 

4.23 

21. 1 

950 

21.9 

9231 

20.8 

8734 

19.5 

2,000 

4.46 

22.2 

1,000 

24.2 

971.6 

23.0 

919.3 

21.6 

2,100 

4.68 

233 

1,050 

26.7 

1,020 

254 

965.3 

23.8 

2,200 

4.90 

24.4 

1,100 

29.3 

1,069 

27.8 

1,011 

26.2 

2,300 

5.12 

25.5 

1,150 

31.8 

1,117 

30.3 

1,057 

28.S 

2400 

5-35 

26.6 

1,200 

34.7 

1,166 

33.0 

1,103 

31.0 

2,500 

5-57 

27.8 

1,250 

37.8 

1,215 

35.9 

1,149 

33.8 

2,600 

5-79 

28.9 

1,300 

40.8 

1,263 

38.9 

1,195 

36.6 

2,700 

6.02 

30.0 

1,350 

44.0 

1,312 

41.9 

1,241 

394 

2,800 

6.24 

3  I.I 

1,400 

47.0 

1,360 

44.9 

1,287 

42.3 

3,000 

6.68 

33-3 

1.500 

53.7 

1,457 

514 

1,379 

484 
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FRICTION  LOSS  IN  8-INCH  SCHEDULE  40  STEEL  PIPE 

(Note;  Weight  flow  rate  is  given  in  thousands  of  pounds  per  hour.) 
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JULY,  1959,  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


FRICTION  LOSS  IN  10-INCH  SCHEDULE  40  STEEL  PIPE 

(Note:  Weight  flow  rate  is  given  in  thousands  of  pounds  per  hour.) 


Flow  RaLe 

60-Deg  Water 

180-Deg  Water 

300-Deg  Water 

Gal 

per 

Min 

Cu  Ft 
per 

Sec 

V'elocity, 
Ft  per 
Sec 

Flow  Rate, 
1000  Lb 
per  Hr 

Pressure 

Loss, 

Ft  per 

100  Ft 

Flow  Rate, 
1000  Lb 
per  Hr 

Pressure 

Lou, 

Ft  per 

100  Ft 

Flow  Rate, 
1000  Lb 
per  Hr 

Preuure 

Lou, 

Ft  per 

100  Ft 

mt 

0.233 

0.407 

50 

0.00725 

48.58 

0.00555 

45-96 

0.00478 

0.267 

0.488 

60 

0.00999 

58.30 

0.00773 

55.16 

0.00670 

B9 

0.312 

0.570 

70 

0.0132 

68.01 

0.0103 

64.35 

0.00895 

0.651 

80 

0.0167 

77-73 

0.013 1 

73-55 

0.0115 

0.401 

0.732 

90 

0.0207 

87.45 

0.0163 

82.74 

0.0144 

B9 

0.446 

0.814 

100 

0.0249 

97.16 

0.0199 

91-93 

0.0176 

BB 

0.895 

no 

0.0296 

106.9 

0.0239 

lOI.I 

0.0211 

340 

0.535 

0.976 

120 

0.0346 

1 16.6 

0.0280 

110.3 

0.0249 

260 

0.579 

1.06 

130 

0.0402 

126.3 

0.0325 

119.S 

0.02^ 

380 

0.624 

1. 14 

140 

0.0459 

136.0 

0.0374 

128.7 

0.0333 

300 

0.668 

1.22 

150 

0.0520 

145-7 

0.0427 

137.9 

0.0380 

3  so 

0.780 

1.42 

175 

0.0687 

170.0 

0.0570 

160.9 

0.0513 

400 

0.891 

1.63 

200 

0.0878 

194.3 

0.0733 

183.9 

0.0663 

450 

1.003 

1.83 

225 

0.109 

218.6 

0.0917 

206.9 

0.0834 

500 

I. II 

2.03 

250 

0.132 

242.9 

0.113 

229.8 

0.102 

550 

1.23 

2.24 

215 

0.157 

267.2 

0.135 

252.8 

0.123 

600 

1.34 

2.44 

300 

0.185 

291-5 

0.159 

275-8 

0.145 

650 

1-45 

2.64 

325 

0.215 

315.8 

0.186 

298.8 

0.171 

700 

1.56 

2.8s 

350 

0.247 

340.1 

0.214 

321.8 

0.197 

750 

1.67 

3.05 

375 

0.281 

3644 

0.247 

344.8 

0.226 

800 

1.78 

3.25 

400 

0.318 

388.7 

0.279 

367.7 

0.257 

850 

1.89 

3.46 

425 

0.355 

412.9 

0.312 

390.7 

0.288 

900 

2.01 

3.66 

450 

0.395 

437-2 

0.349 

413-7 

0.322 

950 

2.12 

3.87 

475 

0438 

461.5 

0.387 

436.7 

0.360 

1. 000 

2.23 

4.07 

500 

0483 

485.8 

0429 

459.7 

0.396 

1,300 

2.67 

4.88 

600 

0.681 

583.0 

0.614 

551-6 

0.570 

1,400 

3-12 

5.70 

700 

0.917 

680.1 

0.832 

643.5 

0.771 

1,600 

3.56 

6.51 

800 

1. 18 

777-3 

1.08 

735-5 

1.00 

1,800 

4.01 

7.32 

900 

148 

874.5 

1.36 

827.4 

1.27 

3,000 

4.46 

8.14 

1,000 

1. 81 

971.6 

1.68 

919.3 

*57 

3,300 

4.90 

8.95 

1,100 

2.19 

1,069 

2.03 

1,01 1 

1.90 

3400 

5.35 

9.76 

1,200 

2.58 

1,166 

240 

1,103 

*.23 

3,600 

5-79 

10.6 

1.300 

303 

1,263 

2.82 

1,19s 

2.63 

3,800 

6.24 

1 1.4 

1.400 

349 

1,360 

3-25 

1,287 

305 

3,000 

6.68 

12.2 

1.500 

3-99 

1.457 

3-74 

1,379 

3.50 

3,300 

7.13 

130 

1,600 

4.52 

1,555 

4.23 

1471 

3.97 

3,400 

7.58 

13.8 

1,700 

507 

1,652 

4.78 

1,563 

448 

3,600 

8.02 

14.6 

1,800 

5.69 

1,749 

5.36 

1,655 

5.03 

3,800 

8.47 

15.5 

1,900 

6.31 

1,846 

5.97 

1,747 

5.60 

4,000 

8.91 

16.3 

2,000 

7.00 

1,943 

6.63 

1,839 

6.22 

4,500 

10.03 

18.3 

2,250 

8.80 

2,186 

8.34 

2,069 

7.82 

5,000 

II. I 

20.3 

2,500 

10.8 

2,429 

10.3 

2,298 

9.65 

6,000 

13.4 

24.4 

3,000 

15.6 

2,91s 

14.8 

2,758 

*3.9 

7,000 

15.6 

28.5 

3,500 

21.0 

3,401 

20.0 

3,218 

18.9 

8,000 

17.8 

32.5 

4,000 

27.6 

3,887 

26.2 

3,677 

34J 

9,000 

20.1 

36.6 

4,500 

34.5 

4,372 

33-1 

4,137 

31.2 

10,000 

22.3 

40.7 

5,000 

42.7 

4,858 

40.9 

4,597 

38.6 
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FRICTION  LOSS  IN  12-INCH  SCHEDULE  40  STEEL  PIPE 

(Note:  Weight  flow  rate  is  given  in  thousands  of  pounds  per  hour.) 


Flow  Rate 

Velocity. 
Ft  per 

Sec 

60-Ueg  Water 

180-Deg  Water 

300- Deg  Water 

Gd 

per 

Min 

Cu  Ft 
per 

Sec 

Flow  Rate. 
1000  Lb 
per  Hr 

Pressure 

Loss, 

Ft  per 

100  Ft 

Flow  Rate, 
1000  Lb 
per  Hr 

Pressure 

Loss, 

Ft  per 
too  Ft 

Flow  Rate, 
1000  Lb 
per  Hr 

Pressure 

Loss, 

Ft  per 
too  Ft 

130 

0.267 

0.344 

60 

0.00445 

58.30 

0.00338 

55-i6 

0.00291^ 

140 

0.312 

0.401 

70 

0.00583 

68.01 

0.00448 

64.35 

0.00383 

160 

0.356 

0.459 

80 

0.00739 

77.73 

0.00572 

73-55 

180 

0.401 

0.516 

90 

0.0091 1 

87.45 

0.00708 

82.74 

0.00617 

300 

0.446 

0.573 

100 

O.OIIO 

97.16 

0.00864 

91.93 

;  0.00751 

330 

0.490 

0.631 

1 10 

0.0130 

106.9 

0.0103 

lOI.I 

^  0.00902 

340 

0.535 

0.688 

120 

0.0152 

1 16.6 

0.012 1 

1 10.3 

*  0.0106 

360 

0.579 

0.745 

130 

0.0176 

126.3 

0.0140 

II9-5 

0.0123 

380 

0.624 

0.802 

140 

0.0201 

136.0 

0.0160 

128.7 

0.0142 

300 

0.668 

0.860 

150 

0.0228 

145.7 

,0.0183 

137-9 

0.0162 

400 

0.891 

1. 15 

200 

0.0384 

194.3 

0.0312 

183.9 

0.0279 

500 

I. II 

1.43 

250 

0.0574 

242.9 

0.0479 

229.8 

0.0431 

600 

1.34 

1.72 

300 

0.0805 

291.5 

0.0676 

275-8 

0.0612 

700 

1.56 

2.01 

350 

0.107 

340.1 

0.0908 

321.8 

0.0826 

800 

1.78 

2.29 

400 

0.136 

388.7 

0.118 

367.7 

0.107 

900 

2.58 

450 

0.170 

437.2 

0.146 

413-7 

0.135 

.  1,000 

2.87 

500 

0.207 

485.8 

0.180 

459.7 

0.166 

1,300 

3.44 

600 

0.293 

583.0 

0.258 

551-6 

0.237 

1400 

4.01 

700 

0.312 

680.1 

0.348 

643-5 

0.320 

1,600 

4.59 

800 

0.504 

777.3 

045* 

735-5 

0419 

1,800 

5.16 

900 

0.629 

874.5 

0.567 

827.4 

0.530 

3,000 

5.73 

1,000 

0.772 

971.6 

0.700 

919.3 

0.649 

3,300 

4.90 

6.31 

1,100 

0.927 

1,069 

0.840 

1,01 1 

0.785 

3,400 

S.35 

6.88 

1,200 

I. JO 

1,166 

1.00 

1,103 

0.933 

3,600 

5.79 

7.45 

1,300 

1.28 

1,263 

1.17 

1,195 

1. 10 

3, 800 

6.24 

8.03 

1.400 

M7 

1,361 

1-35 

1,287 

1.26 

3,000 

6.68 

8.60 

1,500 

1.68 

1.457 

1-55 

1,379 

M5 

3400 

7.13 

9.17 

1,600 

1.90 

1,555 

1.77 

1,471 

1.65 

3400 

7.58 

9.75 

1,700 

2.15 

1,652 

2.00 

1,563 

1.86 

3,600 

8.02 

10.3 

1,800 

2.39 

1,749 

2.21 

1,655 

2.08 

3,800 

8.47 

10.9 

1,900 

2.65 

1,846 

247 

1,747 

2.32 

4,000 

8.91 

”.5 

2,000 

3-04 

1,943 

2.73 

1,839 

2-57 

4,500 

10.03 

12.9 

2,250 

3.70 

2,186 

347 

2,069 

3.26 

5,000 

1 1. 1 

14.3 

2,500 

4.53 

2,429 

427 

2,298 

3-99 

5,500 

12.3 

15.8 

2,750 

544 

2,672 

513 

2,528 

4.83 

6,000 

13.4 

17.2 

3,000 

6.49 

2,915 

6.12 

2,758 

5-75 

6,500 

14.5 

18.6 

3.250 

7.60 

3.158 

7.17 

2,988 

6.74 

7,000 

15.6 

20.1 

3,500 

8.76 

3,401 

8.33 

3,218 

7.83 

7,500 

16.7 

21.5 

3,750 

lO.I 

3,644 

9.55 

3-448 

8.98 

8,000 

17.8 

22.9 

4,000 

1 1.4 

3,887 

10.9 

3,677 

10.2 

8,500 

18.9 

24.4 

4.250 

12.8 

4,129 

12.3 

3,907 

1 1.5 

9,000 

20.1 

25.8 

4,500 

14.3 

4,372 

13-7' 

4,137 

12.9 

9,500 

21.2 

27.2 

4.750 

16.0 

4,615 

15-2 

4,367 

144 

10,000 

22.3 

28.7 

5.000 

17.7 

4.858 

16.9 

4,597 

16.0 

13,000 

26.7 

34-4 

6.0Q0 

25.3 

5.830 

24.2 

5,516 

22.9 

14,000 

31.2 

40.1 

7,000 

34.5 

6,801 

330 

6,435 

31.3 

16,000 

35.6 

45.9 

8,000 

44.8 

7,773 

43-2 

7,355 

40.9 

18,000 

40.1 

51.6 

9,000 

56.7 

8,745 

54.6 

8,274 

SI.8 

30,000 

44.6 

57-3 

10,000 

70.0 

9,716 

67-5 

9,193 

63.9 

74  JULY,  1959,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


THE  DISCOMFORT  INDEX 

(Comtimmed) 

iUlativ  HumidHy,  Par  Caiif 

T«fnp«r- 

58  59  60  61  62  63  M  65  66  67  65  69  70  71  H  73  74 

D«9F 

IXsoomfert  ImIm 

70 

47J 

474 

474 

474 

474 

474 

474 

474 

474 

474 

47.9 

484 

484 

48.1 

484 

484 

484 

71 

48j0 

48.1 

48.1 

414 

484 

484 

484 

484 

484 

484 

48.7 

484 

48.9 

48.9 

494 

49.1 

49.1 

72 

484 

484 

48.9 

494 

49.1 

494 

494 

494 

49.4 

494 

494 

494 

49.7 

494 

494 

49.9 

704 

73 

494 

494 

49.7 

494 

49.9 

49.9 

704 

70.1 

704 

704 

704 

70l4 

704 

704 

70J 

704 

70.9 

74 

704 

70.4 

704 

704 

70.7 

70.7 

704 

70.9 

714 

71.1 

714 

714 

714 

714 

714 

714 

71.7 

75 

71.1 

714 

714 

714 

714 

714 

714 

714 

714 

71.9 

724 

72.1 

724 

72.3 

72.4 

724 

TIM 

74 

714 

71.9 

724 

72.1 

724 

724 

724 

724 

724 

72.7 

724 

72.9 

734 

73.1 

734 

734 

734 

77 

724 

72.7 

TIM 

72.9 

734 

73.1 

734 

734 

73.4 

734 

73.7 

734 

73.9 

744 

74.1 

744 

744 

71 

734 

734 

734 

73.7 

734 

73.9 

744 

744 

744 

74.4 

744 

744 

74.7 

744 

74.9 

754 

78.1 

79 

74.1 

744 

74.4 

744 

744 

74.7 

744 

7SjO 

75.1 

754 

754 

754 

754 

75.7 

754 

71.9 

744 

M 

74.9 

754 

754 

754 

754 

754 

754 

754 

75.9 

744 

74.1 

744 

744 

744 

744 

74.7 

74.9 

•1 

75.7 

754 

75.9 

74.1 

744 

744 

74.4 

744 

74.7 

744 

774 

77.1 

774 

774 

774 

774 

774 

82 

744 

744 

74.7 

74.9 

774 

77.1 

774 

774 

774 

774 

774 

77.9 

784 

784 

784 

78.4 

784 

13 

n2 

77.4 

774 

774 

774 

77.9 

78.1 

784 

784 

784 

784 

78.7 

78.9 

794 

794 

794 

794 

14 

784 

78.1 

784 

784 

784 

78.7 

78.9 

79j0 

79.1 

794 

79.4 

794 

79.7 

79.9 

804 

80il 

804 

IS 

784 

78.9 

79.1 

794 

79.4 

794 

79.7 

794 

804 

80.1 

804 

8a4 

804 

80.7 

804 

814 

81.1 

14 

794 

79.7 

794 

804 

80.1 

804 

804 

804 

804 

80.9 

81.1 

814 

81.4 

814 

81.7 

814 

124 

17 

804 

804 

804 

804 

8a9 

8i.l 

814 

814 

814 

81.7 

81.9 

n.i 

824 

82.4 

824 

82.7 

82.9 

88 

81.1 

814 

814 

814 

81.7 

81.9 

82.1 

824 

824 

824 

82.7 

82.9 

83.1 

834 

834 

834 

834 

89 

814 

824 

824 

82.4 

824 

824 

82.9 

834 

834 

83.4 

834 

83.7 

83.9 

84.1 

844 

14.4 

844 

90 

824 

824 

834 

83.1 

834 

834 

83.7 

834 

844 

844 

84.4 

844 

84.7 

84.9 

85.1 

854 

884 

91 

83.4 

834 

83.7 

83.9 

84.1 

844 

844 

844 

844 

854 

854 

854 

854 

85.7 

85.9 

84.1 

844 

92 

84.1 

844 

844 

14.7 

84.9 

85.1 

854 

854 

854 

854 

844 

144 

844 

844 

844 

874 

87.1 

93 

84.9 

85.1 

854 

854 

85.7 

85.9 

84.1 

844 

844 

844 

144 

874 

874 

87.4 

874 

874 

884 

94 

85.7 

85.9 

84.1 

844 

844 

84.7 

84.9 

87.1 

874 

874 

87.7 

87.9 

88.1 

884 

884 

88.7 

88.9 

95 

84.4 

84J 

84.9 

87.1 

874 

874 

87.7 

87.9 

88.1 

884 

184 

88.7 

88.9 

89.1 

894 

894 

89.7 

M 

874 

174 

874 

874 

18.1 

184 

884 

88J 

88.9 

H.l 

194 

894 

89.7 

89.9 

90.1 

90.4 

904 

97 

884 

884 

884 

884 

884 

89.1 

894 

894 

H.7 

89.9 

9ai 

9a4 

904 

904 

914 

914 

914 

98 

884 

894 

894 

894 

894 

89.9 

90.1 

904 

904 

90.7 

914 

914 

914 

914 

914 

92.1 

924 

99 

894 

894 

904 

904 

90.4 

90.7 

9a9 

91.1 

91.3 

914 

914 

924 

924 

924 

92.7 

92.9 

93.1 

100 

904 

904 

904 

914 

914 

914 

91.7 

91.9 

92.1 

92.4 

924 

924 

93.1 

93.3 

934 

934 

944 

102 

914 

92.1 

92.3 

924 

924 

934 

934 

934 

934 

944 

94w3 

944 

94.7 

954 

984 

984 

98.7 

104 

93.4 

934 

93.9 

94.1 

94.4 

944 

94.9 

95.1 

95.4 

95.7 

95.9 

944 

94.4 

94.7 

94.9 

974 

974 

104 

94.9 

954 

95.4 

95.7 

944 

944 

H4 

944 

974 

974 

974 

974 

98.1 

984 

984 

98.9 

99.1 

108 

944 

94.7 

974 

974 

974 

974 

98.1 

984 

98.7 

98.9 

994 

994 

994 

1004 

— 

no 

984 

98.3 

984 

984 

99.1 

994 

99.7 

loai 

— 

— 

— 

— 

— 

— 

— - 

— 

112 

994 

994 

lOOii 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

il4 

114 

lOl.l 

— 

I 

— 

— 

— 

— 

— 

— 

— 

— 

— 

REFERENCE  DATA  -  AIR  CONDITIONING,  HEATING  AND  VENHIATMG 

July,  1959 


THE  DISCOMFORT  INDEX 


£7 

TwHpgr 

75 

77 

7t 

7f 

10 

tl 

12 

t3 

•4 

16 

u 

t7 

M 

•f 

dWt 

D»«F 

Discoffi^oc^  ffidsK 

ID 

4M 

404 

4«J 

4t4 

414 

417 

417 

41t 

419 

419 

494 

49.1 

49.1 

494 

494 

494 

71 

IfJ 

494 

494 

494 

494 

494 

494 

494 

494 

49.9 

49.9 

710 

711 

711 

704 

7D4 

n 

7D.I 

704 

704 

7DJ 

7D4 

704 

71t 

704 

717 

704 

704 

719 

714 

71.1 

714 

714 

71 

7D.f 

714 

71.1 

714 

714 

714 

714 

714 

714 

7IJ 

714 

714 

71.9 

710 

711 

714 

74 

7iJ 

71.9 

714 

71.1 

71.1 

714 

714 

714 

714 

714 

717 

714 

719 

719 

734 

711 

71 

72J 

TU 

714 

71.9 

734 

711 

734 

734 

734 

718 

714 

717 

734 

73.9 

70 

711 

74 

TM 

734 

73J 

734 

719 

744 

711 

744 

70 

744 

70 

70 

717 

70 

719 

784 

77 

744 

74J 

744 

747 

744 

719 

714 

711 

714 

713 

784 

718 

784 

717 

719 

744 

7t 

7IJ 

714 

714 

TtJ 

714 

714 

719 

710 

711 

744 

714 

744 

744 

717 

744 

719 

If 

74.1 

744 

744 

744 

744 

744 

744 

719 

774 

77.1 

774 

77.4 

774 

774 

77.7 

774 

M 

77j0 

77.1 

n4 

774 

774 

774 

774 

774 

77.9 

711 

711 

713 

784 

718 

717 

718 

•1 

77J 

714 

79.1 

704 

713 

711 

714 

717 

710 

794 

79.1 

794 

794 

794 

794 

794 

•t 

TtJ 

TtJ 

794 

79.1 

794 

794 

794 

794 

794 

79.9 

•04 

•04 

•13 

•M 

•18 

•04 

n 

794 

79.7 

794 

•04 

HI 

•04 

•04 

•04 

•17 

•04 

•19 

•1.1 

•14 

•14 

•14 

•14 

•4 

00.4 

004 

•0.7 

ta9 

•14 

•l.l 

•14 

•14 

•14 

•1.7 

•1.9 

•14 

•1.1 

•13 

•14 

•14 

N 

OIJ 

•14 

•14 

•IJ 

•1.9 

•14 

•14 

•14 

•14 

•14 

•14 

•19 

•11 

•34 

•14 

•U 

•4 

•U 

014 

•14 

•14 

•14 

•19 

HI 

•34 

•14 

•34 

•17 

•It 

•0 

•0 

•0 

•0 

•7 

13.0 

•34 

•34 

•34 

•3J 

•34 

•44 

•11 

•44 

•4.4 

•0 

•0 

•19 

•11 

•84 

•84 

M 

03.9 

•44 

•44 

•44 

•44 

•17 

•19 

•10 

•11 

•14 

•18 

•17 

•19 

•44 

•44 

•44 

•t 

•4.7 

•4.9 

•i.1 

tt4 

•14 

••4 

•M 

•19 

•11 

•0 

•44 

•44 

•44 

•74 

•7.1 

•74 

fO 

It4 

•14 

•44 

•4.1 

•44 

•44 

•17 

•It 

•74 

•74 

•74 

•74 

•7.7 

•7.9 

•11 

•11 

fl 

I4J 

•44 

•44 

•74 

•74 

•74 

•74 

•7.7 

•7.9 

•11 

•13 

•18 

•14 

••4 

•94 

•94 

fl 

I7J 

•74 

•74 

•7.9 

•11 

•U 

••4 

•14 

•It 

•94 

•94 

•94 

•94 

•94 

•9.9 

911 

tl 

•U 

••4 

••4 

•M 

•94 

•94 

•94 

•94 

•9.7 

•9.9 

911 

913 

904 

917 

919 

91.1 

D4 

09.1 

•94 

•94 

•94 

•94 

904 

911 

914 

904 

904 

914 

914 

914 

914 

914 

910 

«f 

•9.9 

90.1 

9D4 

904 

917 

919 

91.1 

914 

914 

91.7 

91.9 

914 

914 

914 

914 

934 

H 

90J 

914 

914 

914 

914 

914 

914 

914 

914 

917 

91.9 

911 

934 

934 

93J 

919 

♦7 

914 

914 

91.1 

914 

914 

9U 

919 

911 

934 

934 

934 

90 

90 

914 

90 

919 

n 

914 

91.7 

91.9 

934 

934 

934 

934 

910 

90 

90 

94J 

919 

911 

914 

984 

984 

w 

934 

934 

934 

944 

944 

944 

917 

919 

911 

914 

914 

984 

911 

90 

944 

917 

100 

944 

94J 

94w7 

919 

911 

914 

914 

984 

911 

913 

918 

944 

974 

974 

974 

974 

lOI 

94j0 

944 

944 

917 

919 

974 

974 

974 

97.9 

911 

914 

914 

919 

99.1 

994 

994 

104 

97.7 

97.9 

9t4 

914 

917 

919 

994 

994 

99.7 

1010 

— 

— 

— 

— 

— 

104 

994 

99.7 

99.9 

1004 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

100 

lOl.l 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

110 

— 

— 

— 

— 

— 

— 

— 

— 

_ 

— 

111 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

114 

— 

— 

— 

— 

— 

— 

— 

— 

— 

_ 

_ 

— 

114 

— 

— - 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

— 

( Conduded  next  month) 

REFERENCE  DATA  -  AIR  CONDITIONING,  HEATING  AND  VENTILATING 

July,  1959 


1 


CONDENSER  WATER  PIPING 


High  prMMira  gas  capiOaiy  Hn« 


Wilwstq)ply 


Witar  supply 


PARAUa  CONDENSERS  WITH  EACH  ARRANGED 
FOR  SINGLE  CIRCUIT  OPERATION 
~"*i*  '  V - — - ^atar  outlet 


Nota 

AH  piph^  to  condanaar 
header  to  tM  symmatrical 


High  praMure  gat 
capHlafy  Hnaj^ 


Headers  sized  to  haua  Croat  sacUon 
equal  to  total  of  aU  condenter  inlets 


yMafy  three  parallel  CONDENSERS 
supply  SINGLE  aRCUIT  OPERATION 


WMer  regulating  vriiw' 


□ 

^ . ( 

DETAIL  SHEET-AIR  CONDITIONING,  HEATING  AND  VENTIIATNG 

July,  19S9 


ING  LINES  FOR  MULTIPU  COMPRESSOR  AND  CONDENSER 


DETAIL  SHEET-AIR  CONDITIONING,  HEATING  AND  VENTILATNG 

July,  1959 


COMPRESSOR  AND  CONDENSER  PIPING 


IS* 


-MitoMchdfopliMOM  M«n  KqiM  iint- 

sizt  tofftr  than  liquid  lint  uP  O' 


'Drop  as  low 
aspossibla _ 

^Araa  of  this  haadar 
aquM  to  combintd 
aita  of  drop  Nnts 


PIPING  DIAGRAM  WITH  EQUALIZING  UNES  FOR  MULTIPLE  COMPRESSOR  AND  CONDENSER 
SYSTEM  WHEN  CONDENSERS  ARE  LOCATED  BELOW  THE  COMPRE^ORS 


Equalizing  IhM  sama  sizt 
as  compressor  dischargo 


Suction  nnt 


®  AM  valvt  stants  horizon 


Dtschargahna 


QUAUZi 

CONDE 


SYSTEM  WHEN  CONDENSERS  ARE  LOCATED  ABOVE  THE  COMPRESSORS 

Dnwiait  m  TVs  Mid  Icvwm  PSgt,  Co«ftM7  of  WtrtUagtm  Corpu,  Horrioaa.  M.  J. 


NDHA  Convention  Hears  Technical  Papers  on 

More  Efficient  Steam  Operation 

A.  F.  METZGER 

Superintendent  of  Steam  Utilization,  Allegheny  County  Steam  Heating  Co., 

Pittsburgh,  Pa. 

Abstracts  of  some  of  the  many  papers  presented  at  the  annual  meeting  of  the 
National  District  Heating  Association  which  was  held  on  June  I  to  4. 


^  I  'HE  1959  convention  of  the  National  District  Heating 
Association  was  a  noteworthy  one.  Fifty  years  ago 
this  association  was  founded,  and  its  golden  anniversary 
was  celebrated  at  the  annual  meeting  which  was  held  at 
the  Skytop  Club,  Skytop,  Pa.,  June  1  to  4.  At  the  con¬ 
vention  dinner,  tribute  was  paid  to  the  14  past  presidents 
who  were  present. 

Officers  elected  for  the  coming  year  are:  G.  F.  Prest- 
wich,  president;  A.  F.  Metzger,  1st  vice  president;  J.  D. 
Lemon,  2nd  vice  president;  J.  C.  Thompson,  3rd  vice 
president;  J.  F.  Collings,  Jr.,  secretary-treasurer;  and 
R.  H.  Swoyer,  D.  H.  Brandt,  and  E.  T.  Smith,  directors. 

Rapid  Corrosion  Evaluation 

P.  R.  Puckorius,  Nalco  Chemical  Company,  Chicago, 
described  a  recently  developed  method  for  rapidly  evalu¬ 
ating  corrosion  in  piping  systems.  Heretofore,  corrosion 
was  usually  evaluated  by  placing  coupons  or  specimens 
of  the  major  metals  of  the  system  in  the  fluid  stream  and 
measuring  their  weight  loss  after  long  periods  of  time. 
In  addition  to  the  long  periods  of  time  required,  errors 
could  be  effected  in  cleaning  the  specimens  before  weigh¬ 
ing.  The  method  described  uses  probes  of  thin  ribbon, 
fine  wire,  or  thin  wall  tubing  of  the  major  metal  of  the 
system.  The  probes  are  meticulously  cleaned  and  sand 
blasted  before  insertion  in  the  fluid  stream.  A  second 
specimen  of  the  same  material,  protected  from  the  corro¬ 
sive  action  of  the  fluid,  is  placed  on  the  probe  support 
near  the  exposed  specimen  as  a  reference.  The  electrical 
resistance  of  both  specimens  is  measured  after  insertion. 
As  corrosion  takes  place,  the  specimen  becomes  thinner 
and  its  electrical  resistance  increases.  From  this  increase 
it  is  possible  to  calculate  the  loss  of  metal  from  corrosion. 
The  protected  specimen  is  used  as  a  reference  to  check 
for  changes  in  the  electric  testing  circuit  resistance. 

The  electrical  resistance  method  of  testing  corrosion 
in  the  laboratory  can  detect  decreases  in  metal  thickness 
as  low  as  5  X  10“®  inches.  While  the  probes  used  in  the 
field  must  be  more  rugged  and  less  sensitive,  it  is  still 
not  unusual  to  detect  thickness  losses  as  low  as  2  X  10~’ 
inches.  Assuming  the  latter  limit  of  sensitivity,  a  corro¬ 
sion  rate  of  .005  IPY  (inches  per  year)  can  be  detected 
from  measurements  taken  only  a  few  hours  apart.  A  special 
resistance  measuring  instrument  called  a  corrosometer 
has  been  developed  which  gives  readings  directly  in 
microinches  of  corrosion. 

With  this  system  of  corrosion  evaluation,  studies  of 


corrosion  and  the  effects  of  inhibitors  can  be  made  in 
the  field  in  days  instead  of  months  or  years  as  with 
former  systems. 

Ion  Exchange  Process  for  Boiler  Water 

I.  B.  Dick,  Consolidated  Edison  Company,  New  York 
City,  gave  a  very  comprehensive  paper  on  the  feasibility 
of  the  ion  exchange  process  of  water  treatment  for  high 
make-up  plants.  He  explained  that  high  make-up  was 
anything  over  3%.  He  arbitrarily  divided  water  treat¬ 
ment  for  high  make-up  boilers  into  two  parts:  Treatment 
for  low  pressure  boilers  and  treatment  for  high  pressure 
boilers  where,  for  the  purpose  of  his  discussion,  he  used 
600  psi  as  the  dividing  line  between  low  and  high 
pressure. 

It  was  explained  that  the  conventional  water  treatment 
process  for  high  make-up,  low  pressure  boilers,  was  the 
addition  of  some  sort  of  alkaline  phosphate,  usually  in 
combination  with  an  excess  of  alkalinity.  This  process, 
when  properly  used,  produces  good  results,  permitting 
satisfactory  boiler  cleanliness  with  a  moderate  mainte¬ 
nance  program. 

In  describing  the  ion  exchange  process  of  water  treat¬ 
ment,  it  was  explained  that  all  natural  fresh  waters  con¬ 
tain  some  chemicals  in  solution,  the  nature  and  amount 
varying,  depending  on  local  geological  conditions.  Most 
of  the  chemicals  in  the  water  are  ionized  (electrically 
charged)  and  this  feature  is  taken  advantage  of  in  re¬ 
moving  them  by  the  ion  exchange  process.  The  undesir¬ 
able  materials  which  cause  scale  in  boilers  are  calcium 
and  magnesium,  known  as  the  “hardness”  components. 

The  ion  exchange  process  utilizes  zeolites  to  bring 
about  the  exchange.  Two  principal  types  of  zeolite  are 
used:  (1)  the  sodium  zeolite  and  (2),  the  hydrogen 
zeolite.  When  fresh  water  is  passed  through  a  bed  of 
zeolite  particles,  the  sodium  in  the  sodium  zeolite  has 
less  attraction  than  calcium  or  magnesium,  therefore, 
calcium  and  magnesium  zeolites  are  formed  and  sodium 
compounds  left  in  the  water.  In  the  process,  the  “hard¬ 
ness”  nature  is  removed.  With  the  hydrogen  zeolite 
process,  all  ionized  materials  are  removed  and  only 
water  and  chemicals  which  do  not  ionize  remain.  Silica 
is  one  of  the  unwanted  chemicals  which  appears  to  some 
degree  in  a  non-ionized  state. 

The  use  of  the  ion  exchange  process  is  a  matter  of 
economics.  Usually  the  investment  in  equipment  is  higher 
than  for  the  chemical  treatment  equipment.  On  the  other 
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hand,  the  operating  costs  may  be  lower,  but  there  are 
other  benefits  which  have  an  economic  value. 

The  sodium  zeolite  system  is  perhaps  the  easiest  to 
justify  economically  but  it  is  not  suitable  for  high  pres¬ 
sure  boilers  supplying  steam  to  turbines  because  it  does 
not  remove  the  non-ionized  silica. 

In  conclusion,  the  author  stated  that,  based  on  factors 
existing  in  his  company’s  area,  external  water  softening 
hy  ion  exchange  is  practical  and  economical  in  a  new 
boiler  installation  but  economically  questionable  if  in¬ 
stalled  in  an  existing  plant.  For  high  pressure,  high 
make-up  plants,  deionization  is  necessary  which  requires 
the  hydrogen  zeolite  system  or  a  combination  of  the 
hydrogen  and  sodium  systems.  This  treatment  was  also 
shown  to  be  economically  justifiable  even  though  the 
first  cost  and  ojjerating  cost  are  higher. 

Automatic  Ejection  of  Water  from  Manholes 

Marvin  R.  Lewis,  Detroit  Edison  Company,  described 
a  device  for  automatically  operating  a  steam  jet  water 
ejector  in  one  of  his  company’s  deep  tunnel  sumps.  The 
device  was  suggested  by  rough  sketches  of  an  employee 
in  the  Underground  Lines  Department  after  taking  a 
company  course  in  work  simplification.  A  system  of 
levers  and  sliding  weights  operated  by  a  float  operate  a 
quick  opening,  steam  piston-operated  valve  controlling 
the  steam  to  the  ejector.  The  device  is  shown  in  Fig.  1. 
The  unit,  which  was  placed  in  operation,  is  saving  approxi¬ 
mately  $1,3(X)  per  year  in  labor  alone.  Furthermore,  it 
is  less  costly  than  motor  operated  valves  and  more  suit¬ 
able  for  high  temperature  locations.  Steam  for  power  is 
more  readily  available  than  electric  service  in  tunnels  or 
manholes. 

Dynamically  Balanced  Diaphragm  Valve 

Henry  W.  Angelery,  Aerco  Corp.,  Northvale,  N.  J., 
described  a  new  dynamically  balanced  diaphragm  valve, 
developed  by  his  company,  to  accurately  modulate  steam 
flow  to  its  limited  storage  capacity  steam  water  heater. 
The  valve  is  single  seated  but  is  ingeniously  designed 
to  l)e  balanced  over  a  wide  range  by  the  steam  flow  forces 
of  impulse,  reaction  and  aspiration.  The  main  valve  is 
initially  opened  by  balancing  static  pressure  above  and 
below  the  main  valve  plug,  through  the  use  of  an  inner 


Fig.  I.  Automatic  steam  control  valve  for  sump  ejector. 

80 


port  stroked  by  the  main  stem  before  the  main  valve  is 
stroked  open.  After  the  main  valve  is  open,  the  dynamic 
forces  of  the  steam  due  to  the  configuration  of  the  main 
plug  and  valve  body  maintain  balanced  conditions  so 
that  the  diaphragm  forces  act  only  against  the  fixed 
forces  of  the  stem  and  main  plug  springs. 

Heating  Post  War  Buildings 

Robert  E.  Bohonan,  Consolidated  Edison  Company, 
New  York  City,  presented  a  paper  intended  to  show  the 
effect  of  modem  building  design  and  construction  on  the 
steam  requirements  for  heating.  He  stated  that  more 
than  KK)  office  and  commercial  buildings  within  reach 
of  his  company’s  district  steam  distribution  system  have 
been  built  within  the  last  decade.  Practically  all  of  these 
buildings  have  all  season  heating  and  cooling  systems 
which  conliol  both  temperature  and  humidity.  Their 
total  rentable  area  amounts  to  some  31,000,000  sq  ft. 
The  author  selected  ten  of  these  buildings,  all  of  which 
use  purchased  steam,  to  study  their  heating  requirement. 
These  buildings  range  in  size  from  1,400,000  cu  ft  of 
cubical  content  to  6,300,000  cu  ft.  While  a  great  many 
apartment  buildings  were  constructed  during  the  same 
period,  none  were  selected  for  study  because  those  fea¬ 
tures  of  these  buildings  affecting  heat  gains  or  losses 
have  not  materially  changed  during  the  years. 

The  average  rate  of  steam  consumption  to  heat  the 
10  buildings  studied  over  a  5-year  period  was  570  lb 
per  1000  cu  ft  degree-dav.‘ The  rates  for  the  individual 
buildings  were  from  0..387  to  0.865  lb  per  1000  cu  ft  per 
DD,  however,  the  rates  for  five  of  the  buildings  were 
quite  similar.  The  type  of  occupancy  and  the  hours  use 
of  the  buildings  could  account  for  some  of  the  differences. 
The  new  building  average  factor  of  0.570  lb  per  1000 
cu  ft  ]>er  DD  compares  with  0.700  lb  per  1000  cu  ft  per 
DD  for  the  older  buildings. 

While  the  author  of  the  paper  believes  that  new  type 
construction,  where  brick  and  masonry  were  replaced 
with  curtain  walls  of  steel  or  aluminum  with  glass,  marble 
or  enameled  inserts,  and  the  use  of  insulation  may  have 
accounted  for  some  of  the  decrease  in  steam  use,  he  is 
also  of  the  opinion  that  a  large  part  is  due  to  a  steady 
release  of  internal  heat  of  appreciable  magnitude  from 
various  sources.  The  higher  intensity  lighting  is  one 
factor  amounting  to  2  to  5  watts  per  sq  ft  as  compared 
to  V**  to  watts  per  sq  ft  in  older  buildings.  In  the 
newer  building,  less  space  is  allocated  to  each  employee 
which  means  more  employees  and  more  body  heat.  Heat 
from  business  machines  must  also  be  recognized. 

Loss  from  infiltration  of  air  is  greatly  decreased  due 
to  tighter  windows  and  controlled  mechanical  ventilation. 

Greater  window  areas  in  the  new  buildings  would 
indicate  greater  transmission  loss,  but  the  insulation 
due  to  double  glazing  and  the  greater  amount  of  solar 
heat  transmitted  appear  to  result  in  a  net  heat  gain. 

All  the  aforementioned  factors,  when  combined  with 
ideal  zoning,  in  the  opinion  of  the  author,  readily  account 
for  the  heating  factors  developed. 

Trends  in  the  Sale  of  District  Steam 

William  C.  Kaber,  Union  Electric  Company,  St.  Louis, 
Mo.,  summarized  a  survey  made  of  51  steam  utilities 
to  determine  the  trends  in  the  sale  and  use  of  district 
steam.  The  report  had  many  encouraging  items.  In  37 
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cities,  355  new  customers  were  added  with  an  estimated 
annual  steam  consumption  of  2,917,539  M  pounds  and 
an  estimated  annual  revenue  of  $3,991,665.  The  average 
revenue  of  all  new  business  is  $1.37  per  1000  pounds.  Of 
the  new  customers  24%  had  used  district  steam  before. 
42%  are  in  old  buildings  using  steam  for  the  first  time, 
and  34%  are  in  new  buildings.  In  25  cities,  113  existing 
customers  added  a  load  estimated  to  return  an  annual 
revenue  of  $399,481. 

On  the  loss  side,  50  customers  in  18  cities  discontinued 
steam  service;  70%  of  those  lost  converted  their  systems 
to  use  gas.  The  loss  in  revenue  was  $223,531  per  year. 

The  report  included  many  other  interesting  figures  and 
comparisons. 

Snow  MeHing  Experience  in  Boston 

Frank  C.  Meyer,  Boston  Edison  Company,  presented 
a  paper  decribing  the  steam  department’s  experience 
in  melting  snow  on  the  inclined  ramps  leading  onto  and 
off  the  elevated  expressway  through  Boston.  The  paper 
reported  that  in  planning  the  express  highway,  it  was 
recognized  that  the  inclined  ramps  would  present  a 
traffic  hazard  during  snow  storms  or  after  freezing  rains. 
To  prevent  this  hazard,  it  was  decided  early  that  snow- 
melting  systems  would  be  installed  in  the  surfacing 
concrete. 

Because  the  snow  melting  maximum  demand  would 
occur  during  the  Edison  Company’s  electric  system  peak 
and  the  annual  load  factor  would  be  in  the  order  of 
2V^%,  the  economics  of  an  electric  snow  melting  system 
would  not  have  been  feasible.  A  steam  heated  system 
using  district  steam  to  heat  an  antifreeze  solution  was 
considered  next.  The  load  factor  was  no  better  but  it 
was  found  that  the  peaks  of  the  snow  melting  system 
and  the  steam  system  would  not  be  coincident  because 
snow  seldom  falls  in  Boston  below  15  deg  F.  However, 
it  w-as  questionable  if  the  load  could  be  taken  on  a  firm 
capacity  basis. 

The  contract  for  steam  service  was  finally  resolved  on 
the  basis  that  steam  would  be  served  on  an  interruptible 
basis,  with  the  Commonwealth  assuming  the  cost  of  dis¬ 
tribution  piping  to  fourteen  ramps  from  three  service 
points  and  that  steam  would  be  charged  under  the 
Edison  Company’s  general  rate. 

The  total  snow  melting  area  of  the  fourteen  ramps 
was  108,800  sq  ft.  On  the  basis  of  400  Btu  per  sq  ft  and 
approximately  5%  line  loss,  the  maximum  steam  demand 
was  estimated  to  be  45,000  pounds  per  hour. 

The  system  has  been  in  use  three  years,  with  the 
following  results: 


Year 

Snowfall 

Inches 

Steam 

Steam  Consump¬ 
tion,  1000  Lb 

Lb  Steam/ Inch 
Snow /Sq  Ft 

1956 

12 

13,207 

1.84 

1957 

36 

7,355 

2.04 

1958 

49  - 

7,728 

1.57 

.\fler  two  years  operation,  the  manual  operating  sched¬ 
ule  was  revised  which  resulted  in  a  substantial  reduction 
in  steam  use  as  indicated  in  the  above  tabulation.  How¬ 
ever,  compared  to  the  rate  of  use  for  sidewalk  snow 


melting,  the  rate  of  1.57  is  still  high.  One  large  sidewalk 
system  in  Boston  has  a  consistent  rate  of  use  of  1.05 
lb  per  inch  of  snow  per  sq  ft. 

Wide  Range  Steam  Metering  System 

W.  G.  Gillim,  Consolidated  Edison  Company,  New 
York  City,  in  his  paper,  stated  that  until  such  time  as 
steam  flow  meters  are  available  which  will  meter  accu¬ 
rately  wide  ranges  of  flow,  multiple  meters  with  electrical 
switching  and  motor  operated  valves  offer  a  satisfactory 
method  of  metering  steam  consumption  of  the  latest  type 
of  large  office  buildings. 

Because  of  the  character  of  the  steam  flow  in  new 
buildings  and  the  need  for  maximum  pressure  at  the 
utilization  equipment,  metering  of  steam  in  New  York  is 
becoming  more  and  more  exacting.  The  accepted  practice 
of  locating  meters  as  close  to  the  service  entry  point  as 
practicable,  coupled  with  the  diverse  character  of  steam 
usage,  results  in  the  necessity  for  an  installation  with 
metering  ranges  of  30:1  or  greater.  The  second  considera¬ 
tion  of  low  pressure  drop  precludes  the  use  of  high 
pressure  drop  meters  and  sequential  meter  operation  by- 
means  of  pressure-reducing  valves  which  heretofore  had 
proved  satisfactory.  To  get  the  desired  results,  three  flow 
meters  were  used  in  parallel.  In  this  system  the  first 
meter,  which  is  in  continuous  operation,  records  the 
base  load.  The  second  meter  which  has  three  times  the 
capacity  of  the  first,  is  turned  on  and  off  by  means  of 
a  motor  operated  globe  valve  located  downstream  from 
the  metering  orifice.  That  valve  is  controlled  by  the 
position  of  the  first  meter  pen  arm.  The  third  meter, 
which  has  three  times  the  capacity  of  the  other  two 
combined,  is  likewise  turned  on  and  off  by  means  of  a 
motor  operated  globe  valve  located  downstream  from  its 
orifice,  and  is  controlled  by  the  pen  arm  of  the  second 
meter.  The  meters  used  are  Bailey,  Type  CC  3651,  53-inch 
differential  meter  equipped  with  two  magnetic  Mercoid 
switches. 

The  arrangement  of  meters  as  described  gives  a  ratio 
of  1:3:12  and  an  overall  range  of  36:1. 

An  evaluation  shows  that  the  cost  of  such  an  installa¬ 
tion  varies  from  11  to  16%  of  the  annual  revenue.  It  can, 
therefore,  be  seen  that  in  very  large  buildings,  if  metering 
losses  are  reduced  by,  say,  3%  per  year,  the  gain  in 
revenue  would  recapture  the  installation  cost  in  a  period 
of  five  years. 

Critical  Flow  Orifice  Testing  of  Flow  Meters 

James  W.  Althouse,  Jr.,  Philadelphia  Electric  Com¬ 
pany,  presented  a  paper  describing  a  flow  meter  test 
station  installed  by  his  company’s  meter  division  for  test¬ 
ing  shunt  meters.  This  station  incorporates  two  im¬ 
portant  features  which  facilitate  the  testing  of  steam 
meters.  One  is  the  use  of  air  instead  of  steam  for  test 
purposes  and  the  other  is  the  use  of  critical  flow  orifices. 
He  explained  that  critical  flow  orifices  are  precisely  ma¬ 
chined  orifice  nozzles  with  well  rounded  entries  which 
have  the  characteristic  that  a  constant  time  is  required  to 
pass  a  given  volume  of  air  through  them,  measured  at 
inlet  conditions,  provided  that  the  absolute  inlet  pressure 
is  more  than  twice  the  absolute  outlet  pressure.  A 
schematic  diagram  of  the  test  station  hookup  is  shown 
in  Fig.  2. 

The  test  station  includes  equipment  for  a  steady  flow 
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1.  Trap  filter 

2.  Auto  reducer 

3.  Safety 

4.  Reteryoir,  16  cu  ft,  ISO  pti 

5.  Auto  reducer 

6.  Standard  orifice 

7.  Silencer 


8.  Pressure  gage 

9.  Dead  weight  gage 

10.  Electric  timer 

11.  Manometer,  20-inch  HjO 

12.  Manometer,  100-inch  Hg 

13.  Manometer,  100-inch  HiO 

14.  Absolute  pressure  gage 


Pig.  2.  Schematic  diagram  of  Philadelphia  Electric 
Company  flowmeter  test  station. 


of  air  from  a  90  psi  source  to  the  two  test  circuits.  Each 
test  circuit  includes  a  critical  flow  orifice  fitting,  meter 
flanges  and  exhaust  silencers.  Bourdon  pressure  gages, 
dead  weight  gage,  and  mercury  manometers  equipped 
with  “Snap  Tite”  quick  connectors  are  mounted  on  the 
front  panel  for  use  where  needed  to  determine  pressure. 
The  front  panel  also  contains  an  electric  clock  and  a 
mercury  barometer. 

The  heart  of  the  station  is  the  Robinson  Type  H  quick 
change  orifice  fittings  which  allow  rapid  change  of 
standard  critical  orifices  during  a  test  run.  Standard 
orifices  have  been  designed  for  the  various  volumetric 
flows  needed  for  testing  the  various  size  meters  for  heavy 
and  light  flow. 

In  testing,  a  meter  is  placed  between  the  meter  flanges 
and  the  proper  size  standard  orifice  for  heavy  flow  is 
placed  in  the  orifice  fitting.  Then  the  proper  air  pressure 
is  established  ahead  of  the  test  orifice.  The  meters  being 
tested  are  shunt  meters  with  sweep  hands  on  the  register 
which  revolve  one  revolution  in  one  minute  at  100%  of 
rated  capacity.  In  testing  the  meters,  after  air  flow  is 
stabilized,  the  operator  determines  the  time  in  seconds 
for  one  revolution  of  the  sweep  hand.  During  the  run  he 
reads  the  air  pressure  ahead  of  the  test  orifice,  the  pres¬ 
sure  ahead  of  the  meter  being  tested,  the  barometric  pres¬ 
sure,  in  addition  to  the  time.  A  second  run  is  made  at 
light  load  by  changing  to  a  smaller  standard  orifice. 
From  the  orifice  constant  and  the  readings  taken,  the 
meter  multiplier  is  directly  calculated  by  the  formula: 
Multiplier  equals  meter  constant  times  seconds  for  one 
revolution  of  sweep  hand  times  absolute  pressure  of  air  at 


test  orifice  inlet  in  inches  of  mercury,  divided  by  the 
square  root  of  the  absolute  pressure  (inches  Hg)  ahead 
of  the  meter.  The  average  of  the  calculated  multipliers 
for  the  heavy  and  light  flows  can  be  compared  to  the 
multiplier  on  the  meter  to  determine  its  accuracy  in 
per  cent. 

The  testing  station  has  been  found  to  produce  accurate 
results  with  considerable  savings  compared  with  test 
methods  using  steam  as  a  testing  medium. 

High  Temperature  Water  System 
for  U.  S.  Air  Force  Academy 

E.  G.  Hansen,  Midland-Ross  Corp.,  New  York  City, 
reported  on  the  design  and  installation  of  the  high  tem¬ 
perature  hot  water  heating  system  for  the  U.  S.  Air 
Force  Academy  at  Colorado  Springs,  Col.  Mr.  Hansen 
described  the  topography  of  the  site  and  the  type  of 
buildings  requiring  heating  service.  After  carefully  study¬ 
ing  various  fuels  available,  the  merits  of  individual 
heating  plants  vs.  central  plants,  steam  vs.  hot  water  and 
other  choices,  it  was  decided  that  the  individual  houses 
in  the  housing  area  should  be  heated  with  residential  gas 
heating  systems  and  that  the  other  areas  should  he  heated 
by  two  high  temperature  hot  water  central  heating  sys¬ 
tems  using  gas  firing  for  the  generators.  This  selection 
was  the  result  of  an  economic  study  which  showed  the 
hot  water  systems  would  require  the  least  investment  and 
operating  cost.  While  there  are  two  central  systems,  the 
one  for  the  services  and  air  field  area  was  only  described 
briefly  because  its  operating  principles  and  general  plant 
disposition  are  similar  to  those  of  the  main  system. 

The  main  system  has  a  capacity  of  400,000,000  Btu 
per  hour  with  initially  installed  boiler  capacity  of  300,- 
0(X),000  Btu  per  hr.  The  distance  of  water  travel  to  the 
farthest  user  and  back  is  from  6%  to  7  miles.  The  highest 
point  on  the  system  is  250  ft  above  the  boiler  house  floor 
and  the  lowest  point  250  below.  The  HTW^  is  used 
only  as  a  heat  carrying  inedium  from  the  plant  to  heat 
exchangers  in  the  various  buildings. 

The  distribution  system  is  zoned;  430  deg  water  is 
sent  to  the  Academic  Area  and  Hospital  above  the  boiler 
house  location  and  450  deg  to  the  community  Center 
Area  and  others  below  the  boiler  house.  A  design  entering 
temperature  at  all  buildings  is  440  deg  and  a  design  drop 
of  200  deg  was  used  for  the  heating  and  domestic  hot 
water  loads.  The  user  leaving  hot  water  temperature  is 
240  deg.  Where  steam  is  required  a  drop  of  100  deg  was 
allowed. 

The  maximum  HTW  pressure  at  the  lowest  point  is 
705  psig  which  is  55  psi  below  the  maximum  allowable 
working  pressure  for  pipes  and  fittings. 

Forced  circulation  boilers  were  selected;  they  are 
once-through  water  heaters  w'ithout  internal  circulation 
and  without  drums,  depending  on  pumps  to  force  the 
water  through  them.  The  expansion  and  contraction  of 
the  water  volume  in  the  system  is  absorbed  in  the  expan¬ 
sion  tank  in  which  a  pressure  cushion  of  steam  is  main¬ 
tained  above  the  water  line.  The  steam  for  the  expansion 
tank  cushion  is  flash  steam  produced  by  the  boilers  in 
heating  up  the  water.  Elach  of  the  present  three  boilers 
has  a  capacity  of  100,000,000  Btu  per  hr  when  heating 
517,000  lb  of  water  per  hour,  or  approximately  1150 
gpm,  from  272  to  454  deg,  discharging  into  a  common 
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expansion  tank.  A  separate  boiler  circulating  system 
with  as  many  pumps  as  there  are  boilers  plus  one  standby, 
assures  a  constant  flow  in  the  outside  mains.  Each  pump 
has  a  capacity  of  1150  gpm  with  a  90  ft  total  dynamic 
head  and  is  equipped  with  a  40  hp  motor. 

Two  groups  of  pumps,  one  for  the  high  level  circuit 
and  the  other  for  the  low  level  circuit,  independently 
circulate  the  water  through  the  distribution  mains.  Each 
group  takes  separate  suction  from  the  expansion  tank. 
The  returns  from  both  circuits  are  brought  together  and 
introduced  into  the  boiler  recirculating  pump  suction 
line.  Thus,  the  boiler  recirculating  system  receives  its 
water  preferentially  from  the  distribution  system  and 
takes  from  the  expansion  tank  only  the  difference  re¬ 
quired  to  make  up  the  full  circulating  capacity.  Mr. 
Hansen  described  many  other  interesting  features  of  the 
heating  system. 

Induction  Welding  of  Pipe 

J.  Bogdanowski,  Consolidated  Edison  Company,  New 
York  City,  ably  described  and  illustrated  with  a  colored 
motion  picture,  his  company’s  adventure  into  mechaniza¬ 
tion  of  pipe  line  welding.  He  told  how,  in  the  face  of 
the  advances  in  the  mechanization  of  manufacturing 
processes  and  the  great  progress  in  welded  pipe  line  con¬ 
struction,  welding  still  remains  in  the  category  of  manual 
arts.  This  results  in  a  shortage  of  good  qualified  welders 
and  an  increase  in  the  cost  of  welding  labor. 

To  overcome  some  of  the  disadvantages  of  manual 
welding,  the  company  investigated  various  methods  for 
mechanized  welding.  The  electric  induction  method  was 
selected  and  power  equipment  was  purchased.  Company 
personnel  designed  and  constructed  the  field  jigs  and 
associated  pipe  handling  and  aligning  equipment.  Several 
hundred  experimental  welds  were  made  before  the  ma¬ 
chine  was  put  to  use. 

In  the  field  application,  the  mechanized  induction 
welding  technique  calls  for  square  butt  preparation  of  the 


pipe  ends,  which  must  be  cleaned  of  all  foreign  inattei, 
preferably  by  cutting  or  filing.  The  butt  ends  are  then 
placed  end  to  end  in  a  straight  line  alignment  and  sub¬ 
ject  to  an  interface  pressure  of  1500  psi  by  a  hydraulic 
system.  The  joint  circumference  is  then  enveloped  by 
a  one  turn  electric  induction  coil,  which  when  energized 
induces  9600  cycle  currents  in  the  pipe  causing  it  to  heat 
up  to  2500  deg.  At  this  temperature  a  motion  of  the 
metal  ensues  in  the  area  of  the  interfaces  causing  the 
pipe  to  weld  and  the  pi{)e  ends  to  upset  to  a  predetermined 
height.  At  this  point,  the  machine  unit  shuts  off  power 
to  the  induction  coil.  During  the  welding  operation,  an 
inner  and  outer  barrier  of  inert  Argon  gas  is  impressed 
to  prevent  oxidation.  Tbe  total  time  of  the  heat  cycle  is 
75  to  80  seconds  per  weld.  The  power  input  is  approxi¬ 
mately  8  kw  per  square  inch  of  the  pipe  end  face  area. 

After  welding  some  four  miles  of  pipe  in  the  field. 
Consolidated  B^ison  Company  found  mechanized  welding 
to  be  economical.  The  problem  now  is  to  find  more 
efficient  means  of  pipe  handling  for  the  process. 

Positive  Discharge  Coal  Bins 

James  R.  Garvey,  Bituminous  Coal  Research.  Inc.,  Co¬ 
lumbus,  Ohio,  reported  on  progress  made  in  developing 
a  discharge  for  coal  or  other  similar  bulk  materials  from 
bins  without  the  stoppages  frequently  encountered. 

The  author  of  the  report  described  a  test  bin  which 
was  made  for  the  laboratory.  The  bin  was  3  ft  in  diameter 
and  4  ft  high  with  truncated  conical  bottom  sections 
with  various  slope  angles.  Coal  was  conveyed  to  and  from 
the  bin  and  its  flow  through  the  bin  studied. 

It  was  concluded  from  the  tests  that  poor  flow  per¬ 
formance  was  due  to  the  presence  of  a  central  core  move¬ 
ment  which  causes  ratholes  and  high  pressures  and  coal 
adhesion  to  the  hopper  walls.  It  appeared  that  this  core 
movement  must  be  controlled  to  get  improved  flow.  This 
resulted  in  the  insertion  of  plates  and  cones  inside  the 
bin  discharge. 


Overfire  Jets  Help  Smoke  Abatement 


Smoke  ordinances  and  overfire  jets  are  hoary  with  age. 
The  first  use  of  jets  to  abate  objectionable  smoke  was 
made  in  England.  The  device  was  patented  by  M.  W. 
Ivison  in  1838.  Since  that  time  patent  applications  have 
run  into  the  hundreds,  each  patentee  claiming  superiority 
over  the  others,  but  without  test  or  accurate  performance 
data  to  support  his  claim. 

There  are  probably  few  industrial  plants  in  cities  hav¬ 
ing  smoke  ordinances  that  have  not  either  used  some 
form  of  crude  steam-air  jet  or  been  approached  by  some¬ 
one  with  a  patent,  often  guaranteeing  a  ridiculous  saving 
in  fuel  as  well  as  eliminating  smoke.  Results  were  usually 
disappointing,  giving  the  steam-air  jet  a  poor  reputation. 
When  properly  applied  and  its  limitations  recognized, 
the  steam-air  jet  can  do  a  creditable  job. 

Study  Firms  up  Design 

Strangely  enough,  in  spite  of  years  of  use,  little  was 
known  about  optimum  design  standards  for  the  jet  or 
its  application  until  1943  when  Bituminous  Coal  Re¬ 
search,  Inc.,  undertook  an  investigation  of  the  steam-air 


jet.  This  investigation  developed  the  correct  values  of 
some  hitherto  uncertain  design  features:  (1>  effect  of 
nozzle  location  in  reference  to  the  air  tube;  (2)  relation 
of  nozzle  diameter  to  air  tube  diameter;  (3)  entrain¬ 
ment  ratio  as  related  to  steam  pressure,  nozzle  diameter 
and  air  tube  diameter;  (4)  the  noise  level  of  open  jets, 
which  is  particularly  objectionable  and  prompted  an  in¬ 
vestigation  of  silencer  design  that  would  satisfactorih 
silence  the  jet  without  impairing  its  air  capacity;  (5) 
jet  velocity  required  to  give  adequate  mixing  of  furnace 
gases  and  furnace  penetration. 

Four-Point  Program  for  Jets 

A  satisfactory  jet  installation  is  dependent  on  four 
important  considerations:  (1)  complete  furnace  coverage 
(area),  (2)  height  of  jet  above  the  fuel  bed,  (3)  adequate 
penetration,  and  (4)  quantity  of  overfire  air. 

Each  of  these  items  is  covered  completely  in  the  BCR 
Aid  to  Industry  500-300,  “Application  of  Overfire  Jets 
to  Prevent  Smoke  from  Stationary  Plants”,  announces 
Bituminous  Coal  Institute,  802  Southern  Bldg.,  Washing¬ 
ton  5,  D.C. 
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A  For  the  first  time  in  the  history  of 
marine  construction,  divers  working  In  65 
ft  of  turbulent  water  recently  bored  deep 
holes  In  granite  bedrock  to  secure  foun¬ 
dations  for  two  dolphin  piers  at  Canada's 
Texada  Island.  Truco  portable  drilling 
equipment  did  the  job  —  ten  holes  of  8- 
inch  dia  to  5-ft  depth  —  to  within  one 
inch  of  specifications. 


Five  atom-powered  subs  now  being  built  for 
the  U.S.  Navy  can  launch  Polaris  missiles  with  a 
nuclear  warhead  while  under  water  and  concealed 
from  detection.  Each  undersea  ship  will  use 
Carrier  equipment  to  provide  habitable  atmos¬ 
phere  for  its  10  officers  and  90  crewmen. 


A  A  $5.6-million  coast  and  geodetic  survey  ship,  de¬ 
signed  for  survey  work  in  arctic  and  tropical  waters  for 
the  Department  of  Commerce,  is  being  built  at  National 
Steel  and  Shipbuilding  Corp.'s  San  Diego  yard.  To  fill 
fresh  water  requirements  of  ship  and  personnel,  Cleaver- 
Brooks  will  provide  a  2-stage  flash  evaporator  which  will 
convert  sea  water  to  potable  water  at  the  rate  of  8000 
gallons  each  day. 


◄  When  the  N.S.  Savannah, 
world's  first  nuclear-powered 
merchant  ship,  puts  to  sea  next 
year,  she  will  get  her  "go 
power"  from  pressurized  water 
type  atomic  reactors.  But  for 
heating,  the  ship  will  rely  upon 
a  more  conventional  sys^m  — 
Trane  Maritime  Convectors. 


on  matters  marine 


A  A  mammoth,  yet  flexible,  winter-summer  comfort 
conditioning  system,  using  Mario  air  conditioning  and 
heating  coils,  permits  individual  regulation  of  tempera¬ 
tures  In  each  stateroom  and  suite  of  the  Santa  Rosa, 
Grace  Line's  new  luxury  liner. 
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LOUIS  BLENDERMANN  ON 


PIPING 

AHD  PLUMBING 

Pressure  Reducing  Valves 


A  N  abundant  supply  of  clean  water  is  necessary  for 
every  new  building  being  erected.  This  is  considered 
an  essential. 

When  the  water  pressure  is  inadequate  to  serve  the 
needs  of  all  the  fixtures  in  the  building,  the  engineer 
must  employ  one  of  several  methods  that  will  provide 
adequate  pressure.  The  several  methods  that  can  be 
utilized  to  increase  the  water  pressure  are  booster  pumps, 
hydro-pneumatic  water  system,  and  roof  tanks. 

The  opposite  of  inadequate  pressure  is  excessive  pres¬ 
sure.  When  this  condition  is  encountered,  the  engineer 
must  take  the  proper  steps  to  reduce  the  pressure  to  a 
prescribed  limit  best  suited  for  the  building  needs. 

Effects  of  Excessive  Pressure 

Excessive  pressure  in  a  water  distribution  system 
causes  a  number  of  disturbing  factors  in  addition  to 
harmful  effects  on  the  piping. 

A  water  distribution  system  with  an  excessive  pressure 
is  a  noisy  system.  The  passage  of  water  through  the 
piping  will  generate  noises,  especially  at  piping  offsets. 
As  the  water  passes  through  small  diameter  pipe,  the 
noise  that  is  associated  with  its  movement  is  quite  audi¬ 
ble.  Stresses  are  set  up  in  the  pipe  and  fittings  and  these 
can  be  damaging  to  the  piping.  Furthermore,  since  piping 
will  tend  to  move  with  the  velocity  of  the  water,  a  strain  is 
imposed  upon  piping  supports  and  hangers. 

Due  to  the  abrasive  action  of  water  under  pressure, 
valves,  faucets  and  equipment  served  will  also  suffer. 
Faucet  washers  will  require  more  frequent  replacement. 
The  innards  of  gate  and  globe  valves  tend  to  vibrate 
with  the  surging  of  the  water.  Delicate  equipment  served 
by  the  water  supply  can  rupture  as  a  result  of  excessive 
pressure. 

Hydrostatic  shocks  of  an  intensified  nature  are  always 
associated  with  excessive  water  pressures.  Thus,  piping 
will  rattle  and  bang  to  an  annoying  extent,  and  the 
pressure  exerted  in  the  line  due  to  the  quick  closing  of  a 
valve  or  faucet  can  actually  rupture  the  pipe.  Therefore, 
a  water  distribution  system  with  excessive  pressure  is 
as  dangerous  as  a  system  with  inadequate  water  pres¬ 
sure.  Moreover,  systems  with  excessive  pressures  waste 
considerable  quantities  of  water. 

Control  of  Excessive  Water  Pressures 

It  is  rather  difficult  for  a  community  to  regulate  the 
water  pressure  in  the  exterior  piping  distribution  system. 
In  fact,  the  water  pressure  will  vary  in  all  parts  of  the 
community  with  the  result  that  some  sections  of  the 
community  will  have  excessive  pressures  while  other 


sections  will  have  just  sufficient  pressure.  This  practice 
is  necessary  to  ensure  that  the  overall  area  will  obtain 
adequate  pressure.  When  the  community  water  system 
serves  buildings  in  addition  to  fire  hydrants,  it  becomes 
extremely  important  that  a  sufficient  pressure  be  main¬ 
tained. 

When  an  engineer  finds  that  the  street  water  pressure 
is  excessive  for  a  contemplated  water  distribution  system 
in  a  building,  he  must  consider  means  that  will  reduce 
and  maintain  a  prescribed  pressure  for  his  proposed 
system.  This  is  accom|)lished  by  the  use  of  pressure 
reducing  valves. 

Pressure  Reducing  Valves 

There  are  many  types  of  pressure  reducing  valves 
available.  Although  the  basic  operation  of  all  the  valves 
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DETAIL  A 

Location  of  pressure  reducing  valve 
for  an  upreed  water  distribution 
system  in  a  small  building 
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^  Water  meter  hook  up 


DETAIL  B 

Location  of  pressure  reducing  valves 
for  an  upfeed  water  distribution 
system  in  a  larger  building 


Pressure  reducing  valves- 
Cold  water  service 


DETAIL  C 

Water  meter  hook-up  Location  of  pressure  reducing  valves 
for  an  upfeed  water  distribution 
system  in  still  taller  buildings 


Fig.  I.  Locations  where  pressure  reducing  valves  may  be 
used  to  reduce  and  maintain  prescribed  water  pressures. 
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Pig.  2.  Suggested  arrange¬ 
ment  of  a  water  distribution 
system  in  a  building,  indicat¬ 
ing  where  pressure  reducing 
valves  may  be  located. 


is  rather  similar,  certain  features  incorporated  in  each 
design  distinguishes  the  different  valve  types.  In  general, 
a  valve  can  be  selected  that  will  handle  any  specific  need 
in  a  water  distribution  system. 

When  a  problem  arises  concerning  excessive  water 
pressures,  a  valve  manufacturer  should  be  consulted  so 
that  he  can  assist  in  the  proper  valve  selection. 

Location  of  Pressure  Reducing  Valves 

Where  should  pressure  reducing  valves  be  placed  on 
a  water  distribution  system  to  be  most  effective?  Figure 
1  offers  three  basic  suggestions. 

Detail  A  represents  a  four-story  building.  If  the  water 
pressure  serving  this  building  is  excessive,  it  can  be 
controlled  by  placing  a  pressure  reducing  valve  on  the 
house  side  of  the  water  meter  hook-up  as  shown.  In 
this  manner,  it  is  possible  to  reduce  an  excessive  water 
pressure  to  one  that  is  adequate  to  serve  fixtures  at  the 
top  floor  level. 

When  the  building  is  taller,  it  may  be  advisable  to 
locate  pressure  reducing  valves  at  the  base  of  the  cold 
and  hot  water  risers  as  shown  in  Detail  B.  This  method 
provides  a  flexible  control  arrangement  and  allows  each 
riser  to  be  adjusted  to  a  pressure  that  is  best  suited  for 
the  different  types  of  fixtures  served  by  each  set  of  risers. 

For  still  taller  buildings,  utilizing  an  up-feed  system 
of  piping,  it  may  be  advantageous  to  locate  pressure 
reducing  valves  on  the  water  branches  serving  the  first 
few  floors  of  fixtures  as  shown  in  Detail  C.  This  method 
will  handle  the  excessive  water  pressures  at  the  first  few 
floors  and  will  allow  the  upper  floors  to  be  served  by 
street  water  pressure  without  any  pressure  reduction. 

In  all  three  details,  none  of  the  valves  and  controls 
normally  included  in  the  system  have  been  shown.  Only 
the  pressure  reducing  valves  have  been  indicated  for  the 
sake  of  clarity  in  pinpointing  suggested  installation  loca¬ 
tions. 

Basement  Mains 

Figure  2  shows  a  general  arrangement  of  piping  for 
an  up-feed  system  in  a  building  and  denotes  where  pres¬ 


sure  reducing  valves  can  be  placed  to  best  serve  the 
different  sections  of  piping. 

The  building  of  Fig.  2  is  a  large  one.  Illustrated  are 
the  different  locations  where  pressure  reducing  valves 
can  be  placed.  A  reducing  valve  has  been  placed  on 
the  cold  water  service  main  in  the  building,  on  the  house 
side  of  the  water  meter  hook-up.  This  would  be  the 
desired  location  if  the  entire  water  distribution  system 
were  to  be  controlled  at  this  point. 

A  pressure  gage  has  been  placed  on  either  side  of  the 
reducing  valve  to  permit  an  accurate  adjustment  of  the 
reduced  pressure.  If  it  is  not  desired  to  place  the  valve 
at  this  location,  then  the  valves  may  be  placed  at  alter¬ 
nate  locations  as  suggested  in  Figure  2  to  control  the 
different  sections  of  piping.  E^ch  proposed  design  re¬ 
quires  particular  study  by  the  engineer  to  best  satisfy 
the  needs  of  the  building. 


REDUCTION  OF  WATER 
PRESSURE 


TWO-STAGE  REDUCTION 
OF  WATER  PRESSURE 


Fig.  3.  Two  methods  for  water  pressure  reduction. 
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Special  Conditions 

Sometimes,  conditions  of  excessive  pressure  are  en¬ 
countered  in  a  building  which  require  that  special  con¬ 
sideration  be  given  to  the  installation  of  a  pressure  re¬ 
ducing  valve.  Figure  3  shows  how  extremely  high  pres¬ 
sures  can  be  controlled. 

It  shows  a  single  stage  reduction  of  water  pressure; 
this  arrangement  consists  of  a  strainer  and  a  pressure 
reducing  valve.  If  the  water  pressure  is  abnormally  high, 
this  arrangement  may  not  be  suflScient  since  there  will 
be  considerable  wear  and  tear  on  the  operating  parts  of 
the  valve.  Therefore,  another  method  of  reduction  is 
advisable. 

Figure  3  also  shows  how  a  two-stage  reduction  of 
water  pressure  can  be  accomplished.  This  arrangement 
consists  of  a  strainer  and  two  pressure  reducing  valves. 
The  first  valve  reduces  the  abnormally  high  water  pres¬ 
sure  to  a  moderate  degree  and  then  the  second  valve 
further  reduces  the  pressure  to  a  limit  best  suited  for 
the  needs  of  the  building. 

Other  arrangements  can  be  employed  for  specific  con¬ 
ditions  but  it  is  suggested  that  you  consult  the  manu¬ 
facturer  of  the  particular  valve  favored  for  his  recom¬ 
mendations. 

Tall  Buildings 

In  tall  buildings  down-feed  distribution  systems  are 
generally  installed.  A  typical  example  of  this  type  sys¬ 
tem  is  shown  in  Fig.  4. 


In  this  design,  the  roof  tank  is  set  at  an  elevation 
that  will  supply  the  needed  water  pressure  for  the  upper 
stories  of  the  building.  However,  with  this  type  of  sys¬ 
tem,  the  water  pressure  for  the  lower  floors  will  increase 
to  an  excessive  degree,  due  to  the  height  of  the  piping. 
Therefore,  it  is  necessary  to  install  pressure  reducing 
valves  on  branches  to  the  fixtures  at  the  lower  floors  as 
shown  in  Fig.  4.  The  valves  are  placed  on  the  cold  and 
hot  water  branches  at  the  lower  floors  where  the  water 
pressure  exceeds  a  prescribed  limit.  Other  methods  of 
reducing  the  pressure  in  a  down-feed  system  may  also 
be  utilized. 

Cold  and  Hot  Water  Branches 

Pressure  reduction  on  typical  cold  and  hot  water 
branches  is  detailed  in  Fig.  5.  The  small  diagrammatic 
arrangement  shows  how  the  branches  serve  a  battery  of 
fixtures,  consisting  of  water  closets  and  lavatories.  The 
enleirged  detail  shows  a  placement  of  the  pressure  re¬ 
ducing  valves  to  provide  a  regulated  pressure  to  the 
fixtures.  This  same  arrangement  is  typical  for  the  pres¬ 
sure  reducing  valves  shown  in  Detail  C  of  Fig.  1. 

Types  of  Pressure  Reducing  Valves 

Many  types  of  pressure  reducing  valves  are  available. 
A  few  of  the  different  types  produced  by  one  manufac¬ 
turer  are  detailed  in  Fig.  6. 

It  is  impossible  to  cover  the  entire  field  of  pressure 
reducing  valves  in  one  short  article  and  it  is  for  this 
reason  alone  that  only  one  manufactured  type  was  se¬ 
lected  for  example.  However,  other  manufacturers  will 
furnish  similar  information  on  their  products. 

A  illustrates  a  small  type  of  reducing  valve  that  can 
be  placed  on  supply  lines  to  drinking  fountains,  kitchen 
equipment,  laboratory  equipment,  distilled  water  pro- 
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TYPE  A  TYPE  B  TYPE  C 

Pressure  reducing  Pressure  reducing  Regular  pressure 
valve  for  small  valve  with  built  in  reducing  valve, 

diameter  piping  strainer  self  contained  type 


TYPE  D 

Pressure  reducing  valve 
with  a  separate  strainer 


TYPE  E 

Remote  control  type  of 
pressure  reducing  valve 


Pig.  6.  Several  different  types  of  pressure  reducing  valves 
produced  by  one  manufacturer. 

ducers,  and  many  other  types  of  apparatus  where  a  regu¬ 
lated  water  supply  is  needed. 

B  shows  a  pressure  reducing  valve  with  a  built-in 
strainer.  Strainers  are  a  necessity  since  they  protect  the 
valve  from  grit  and  foreign  objects  that  could  damage 
the  working  parts. 

C  shows  the  type  valve  that  is  most  popular  in  appli¬ 
cation.  This  (>articular  valve  has  been  used  in  many 
of  the  illustrations  in  this  article. 

D  is  the  same  reducing  valve  with  the  exception  that  a 
separate  strainer  is  placed  in  front  of  the  valve. 

E  is  the  type  valve  employed  when  it  is  desired  to 
maintain  very  accurately  controlled  pressures.  The  valve 
is  a  remote  control  type. 

Operation 

Pressure  reducing  valves  are  of  two  basic  types:  (1) 
the  self  contained  type,  and  (2)  the  remote  control  type. 
The  remote  control  type  is  shown  in  Type  E  of  Fig.  6. 
The  self-contained  type  is  illustrated  in  Fig.  7.  All  the 
working  parts  are  labeled  and  following  is  the  operation 
of  the  valve. 

With  the  spring  under  compression,  the  valve  is  nor¬ 
mally  open,  therefore  the  diaphragm  is  deflected  down¬ 
ward  since  there  is  no  pressure  under  the  diaphragm  to 
opfrase  it.  With  .water  pressure  in  the  system,  a  force 


greater  than  that  exerted  by  the  spring  will  deflect  the 
diaphragm  upward.  With  no  flow  from  the  fixtures,  the 
pressure  will  increase,  deflecting  the  diaphragm  until 
it  completely  closes  the  valve. 

When  a  fixture  faucet  is  opened,  a  drop  in  water 
pressure  results,  the  valve  senses  this  action  and  imme¬ 
diately  acts  to  increase  the  water  flow  and  maintain  the 
prescribed  pressure.  The  diaphragm  is  deflected  and 
the  valve  starts  to  open  enough  to  pass  water  at  the 
same  rate  at  which  it  is  flowing  through  the  faucet. 
Thus  the  valve  will  open  or  close  to  permit  the  flow  of 
water  at  the  prescribed  pressure  required  for  the  fixtures. 
The  desired  pressure  is  attained  through  the  tension 
imposed  upon  the  spring  by  means  of  the  adjusting  screw 
on  top  of  the  valve. 

A  valve  of  this  type  will  vary  as  much  as  15  or  20 
pounds  depending  upon  the  capacity  of  the  valve  being 
used  and  the  amount  of  water  demanded  at  the  fixtures. 

Capacity  and  Sizing  of  Pressure  Reducing  Valves 

The  capacity  of  a  pressure  reducing  valve  is  usually 
shown  as  the  maximum  flow  obtained  through  the  valve 
when  it  is  wide  open  and  when  varying  pressures  are 
maintained  by  the  incoming  and  outgoing  pressure  at 
the  valve  connections.  This  is  not  a  realistic  rating  and 
should  be  used  only  for  comparison  of  the  various  types 
and  makes  of  valves. 

The  capacity  to  use  for  estimating  will  vary  from  50 
to  75%  of  its  maximum  rating  and  therefore  a  reason¬ 
ably  safe  estimate  would  be  to  use  60%  of  the  maximum 
rating. 

Space  does  not  permit  further  elaboration  of  the  vital 
subject  of  sizing. 


PRESSURE  REDUCING  VALVE 
FOR  SMALL  DIAMETER  PIPING 


PRESSURE  REDUCING  VALVE 
WITH  A  COMBINED  STRAINER 


PRESSURE  REDUCING  VALVE 
WITH  A  SEPARATE  STRAINER 

Fig.  7.  Section  through  a  self-contained  type  of  pressure 
reducing  valve. 
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iSlip'Type  ExpoNtioR  Joints  Gas*Firo<l  Unit  Hootors 

A  6-page  folder,  entitled  Design  Bulletin  GU-lOO  describes  line  of 

Procedure  for  Slip-Type  Expansion  gas-dred  unit  heaters  made  by  L.  J. 

Joints,  is  offered  by  Yamall-Waring  Wing  Mfg.  Co.,  Linden,  N.  J.  Bulletin 

Co.,  Philadelphia,  Pa.  A  reprint  of  provides  construction  features,  phys- 

an  article  appearing  in  Air  Condition-  ical  data,  dimensions,  and  ratings  of 

ing,  Heating  and  Ventilating,  it  in-  HpItaDESE^B  ^he  automatic  heating  units,  which  are 

eludes  calculations  involved  in  the  described  as  flexible  in  application  and 

design  of  a  typical  piping  system.  exceptionally  quiet. 

14^  1  r.„rA  Circio  Item  7  on  Inquiry  Cord 


Vibration  Meosnroniont 

A  bulletin  describing  the  company’s 
Reed  Vibrometer  is  available  from 
The  Korfund  Co..  Inc.,  Long  Island 
City,  N.  Y.  Bulletin  K14A  describes 
the  device  which  accurately  measures 
and  indicates  the  frequency  and  ampli¬ 
tude  of  vibrations.  Frequency  range 
is  120-15,000  cpm. 

Circle  Itom  8  on  Inquiry  Card 


Pneumatic  Valves 

For  the  engineer  who  must  fre¬ 
quently  specify  pneumatic  valves  of 
various  types,  Minneapolis-Honeywell 
Regulator  Co.,  Minneapolis,  Minn.,  of¬ 
fers  a  complete  and  dependable  line. 
Four-page  Bulletin  76-4591  describes 
the  automatic  valves,  and  gives  con¬ 
struction  details,  sizes  and  styles. 

Circle  Itom  2  on  Inquiry  Card 


Stoom  Spocioltios 

Steam  specialties  manufactured  by 
Illinois  Engineering  Div.,  American 
Air  Filter  Co.,  Inc.,  Louisville,  Ky., 
are  described  in  a  12-page  composite 
product  bulletin.  No.  203.  It  includes 
valves,  float  and  thermostatic  traps, 
steam  traps  and  pipe  line  strainers. 
Dimensions,  capacities  are  included. 

Circle  Itam  9  on  Inquiry  Card 


Vertical  Water  Heaters 

Five  sizes  of  vertical,  controlled 
draft  water  heaters  are  listed  and 
described  in  Bulletin  5214,  offered  by 
Sellers  Engineering  Co.,  Chicago,  Ill. 
Differences  in  direct  and  indirect  types 
of  vertical  heaters  are  included;  also, 
suggestions  for  selection  of  proper 
model. 

Circia  Itom  3  on  Inquiry  Card 


Elactrie  Hooting  Dotign 

A  revised  edition  of  the  booklet. 
Electric  Heating  Design  Guide,  is  of¬ 
fered  by  Westinghouse  Electric  Corp., 
Pittsburgh,  Pa.  This  33-page  booklet 
contains  a  series  of  colored  charts 
which  provide  a  simple,  reliable  way 
to  compute  electric  heating  capacity 
required  for  most  installations. 

Circle  Itom  10  on  Inquiry  Card 


Haxibla  Plumbing  Connoctiont 

Brass-Craft  Manufacturing  Co.,  De¬ 
troit,  Mich.,  announces  a  4-page  bro¬ 
chure  entitled  “Whatever  Your  Specs 
.  .  .  Speedway  Supplies.”  It  points 
out  the  advantages  of  flexible  water 
supply  installations  to  lavatory,  closet 
and  sink,  and  lists  a  complete  line  of 
valve  sizes  and  styles. 

Circle  Item  4  on  Inquiry  Card 


Blower  Units 

Two  technical  data  sheets  on  the 
performance  and  dimensions  of 
Radiax  blower  units  are  published  by 
Air  Impeller  Div.,  The  Torrington 
Manufacturing  Co.,  Torrington,  Conn. 
Both  describe  materials  and  finishes, 
and  give  pressure,  speed,  power  and 
current  curves  for  different  unit  sizes. 


Packaged  Automatic  Boilers 

Orr  &  Sembower,  Inc.,  Reading,  Pa., 
offers  an  8-page  bulletin  on  its  new 
line  of  mechanical  pressure  atomizing 
oil-fired  and  partial  pre-mixing  gas- 
fired  Powermaster  packaged  auto¬ 
matic  boilers.  The  publication  con¬ 
tains  data  on  sizes  from  20  through 
100  hp. 

Circle  Item  11  on  Inquiry  Card 


Circle  Item  5  on  Inquiry  Card 


Propeller  Fan  Line 

A  20-page  catalog  giving  details  on 
the  company’s  complete  line  of  self- 
•ooled  motor  propeller  fans  is  an¬ 
nounced  by  Ilg  Electric  Ventilating 
Co.,  Chicago,  Ill.  Catalog  No.  159, 
covering  fan  capacities  ranging  from 
250  to  40,500  cfm,  contains  selection 
data. 

Circle  Item  6  on  Inquiry  Card 


Electric  Process  Heaters 

Announced  by  Edwin  L.  Wiegand 
Co.,  Pittsburgh,  Pa.,  is  64-page  Cata¬ 
log  60,  illustrating  the  company’s 
complete  line  of  Chromalox  electric 
process  heaters  and  describing  their 
many  uses.  Included  is  a  technical 
section  to  aid  in  accurate  calculation 
of  heating  requirements. 

Circle  Item  12  on  Inquiry  Card 


New  Literature 


Use  the  prepaid  postcard  on  last  page 


for  securing  your  copies  of  these  catalogs. 


Automatic  Controls 

A  S2-page  catalog,  No.  1508-AF, 
describing  automatic  controls  for  heat¬ 
ing  and  air  conditioning  is  available 
from  Penn  Controls,  Inc.,  Goshen,  Ind. 
Several  new  listings  are  shown,  in¬ 
cluding  line  voltage  thermostats  for 
heating  and  cooling,  and  a  line  voltage 
stack  switch. 

Circl*  Item  13  on  Inquiry  Card 


Small  Pipe  Welding 

Two  technical  articles  on  small  pipe 
welding,  written  by  A.  N.  Kugler, 
chief  welding  engineer.  Air  Reduction 
Sales  Co.,  Div.  of  Air  Reduction  Co., 
New  York,  N.  Y.,  are  available  in 
booklet  form.  The  articles  appeared 
originally  in  Air  Conditioning,  Heat¬ 
ing  and  Ventilating. 

Circle  Item  19  on  Inquiry  Card 


Llght-Wall  Fittings.  Ftangos 

Pipe-Mate  light-wall  stainless  steel 
httings  and  flanges  for  non-critical 
process  piping  are  described  in  a  6- 
page  bulletin  available  from  Tube 
Turns  Div.,  Chemetron  Corp.,  Louis¬ 
ville,  Ky.  Illustrations  show  different 
methods  of  joining  light-wall  fittings 
and  pipe. 

Circle  Item  14  on  Inquiry  Card 


jet  action 


Condonsata  Drainage  Control 

A  brochure,  describing  the  C-B  sys¬ 
tem  of  condensate  drainage  control 
and  explaining  how  the  “jet  action” 
principal  is  employed,  is  offered  by 
Cochrane  Corp.,  Philadelphia,  Pa. 
Publication  6001-B  lists  many  indus¬ 
tries  now  using  the  system  for  in¬ 
creased  production,  lower  steam  cost. 

Circle  Itom  20  on  Inquiry  Card 


Fractional  Horsopowor  Motors 

A  12-page  catalog,  offered  by  Red¬ 
mond  Co.,  Inc.,  Owosso,  Mich.,  de¬ 
scribes  and  illustrates  the  company’s 
basic  line  of  fractional  horsepower 
electric  motors,  blowers,  and  special 
products.  Dimensional  diagrams, 
standard  ratings,  recommended  appli¬ 
cations  are  included  in  catalog. 

Circle  Itom  15  on  Inquiry  Card 


Adjnstablo  Noszio  Joints 

Reference  data  on  the  company’s 
adjustable  joints  for  spray  nozzles  are 
included  in  Bulletin  97,  published  by 
Spraying  Systems  Co.,  Bellwood,  Ill. 
These  adjustable  joints  are  seen  by 
the  company  as  being  an  essential  part 
of  many  types  of  spray  nozzle  installa¬ 
tions. 


Circle  Itom  21  on  Inquiry  Card 


Fittings  for  Plastic  Flpo 

New  catalog  sheets  are  offered  by 
Industrial  Plastic  Fittings  Div.,  The 
R  &  K  Plastic  Industries  Co.,  Towson, 
Md.  Catalog  No.  SWP-1  lists  plastic 
SWP-size  fittings  for  ABS  Type  II 
material.  Catalog  No.  IF4,  illus¬ 
trated,  describes  plastic  insert  fittings 
for  polyethylene  pipe. 

Circle  Itom  14  on  Inquiry  Card 


Coatral  Station  Air  Conditionors 

A  76-page  catalog.  No.  9227,  de¬ 
scribing  the  American  Blower  line  of 
low  and  high  pressure  central  station 
air  conditioners  is  available  from 
American-Standard  Industrial  Divi¬ 
sion,  Detroit,  Mich.  For  each  type 
of  unit  in  the  line,  a  recommended 
selection  procedure  is  outlined. 

Circle  Itom  22  on  Inquiry  Card 


tolt*Drivo  Duct  Font 

A  new  line  of  belt-drive  duct  fans, 
with  adjustable  driver  sheaves  which 
permit  easy  adjustment  of  fan  speed, 
is  described  in  Bulletin  A-114A,  issued 
by  Hartzell  Propeller  Fan  Co.,  Piqua, 
Ohio,  Twelve-page  bulletin  also  cov¬ 
ers  direct-drive,  reversible  and  bypass 
types. 


Circle  Itom  17  on  Inquiry  Card 


Vortical  Gago  Units 

A  compact  group  of  individual  mini¬ 
ature  vertical  gage  units,  known  as 
Mini-Line  multi-point  indicators,  is 
described  in  4-page  Product  Specifi¬ 
cation  Pll-1,  published  by  Bailey 
Meter  Co.,  Cleveland,  Ohio.  Standard 
operating  ranges,  external  and  mount¬ 
ing  dimensions  are  included. 

Circle  Itom  23  on  Inquiry  Card 


lodiistrlal  Usos  of  Aluminum 

A  summary  of  the  industrial  uses 
of  aluminum  foil  is  provided  in  a  26- 
page  booklet  published  by  Aluminum 
Company  of  America,  Pittsburgh,  Pa. 
It  illustrates  varied  uses  for  the  metal 
in  architectural,  electrical,  heating, 
cooling,  packaging,  and  other  key  ap¬ 
plications. 

Circle  Itom  18  on  Inquiry  Card 
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Paekagod  Flrotubo  Boilors 

Why  2-pass  firetube  packaged  boil¬ 
ers  offer  the  most  efficient  boiler  de¬ 
sign  for  fuel  economy  and  lower  oper¬ 
ating  costs  in  all  types  of  industrial 
plants  and  institutions  is  the  subject 
of  4-page  Bulletin  BE-100,  issued  by 
Boiler  Engineering  &  Supply  Co.,  Inc., 
Phoenixville,  Pa. 

Circle  Itom  24  on  Inquiry  Card 
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Coedeniatien  Pumps 

An  informative  12-page  catalog,  J- 
200,  describing  four  different  types  of 
vacuum  return  line  condensation 
pumps  for  heating  systems  is  offered 
by  Pump  Div.,  C.  H.  Wheeler  Manu¬ 
facturing  Co.;  Philadelphia,  Pa.  Cata¬ 
log  contains  specifications,  dimensions, 
and  operating  characteristics. 

Circle  Item  25  on  Inquiry  Card 


Diaphragm  Ceutral  Valves 

An  8-page  bulletin.  No.  J-170,  de¬ 
scribes  the  sliding  gate  and  plate  dia¬ 
phragm  control  valves  available  from 
OPW-Jordan,  Cincinnati,  Ohio.  Com¬ 
plete  engineering  data,  cutaway  draw¬ 
ings,  application  information,  dimen¬ 
sional  drawings,  flow  capacities,  rating 
charts,  and  sample  specs  are  included. 

Circle  Item  31  on  Inquiry  Card 


Gas  Vlfater  Heater  Ceetrel 

The  200R  Unitrol  gas  water  heater 
control  is  described  and  illustrated  in 
a  publication,  GW-23,  issued  by  Gray¬ 
son  Controls  Div.,  Robertshaw-Fulton 
Controls  Co.,  Long  Beach,  Calif.  Con¬ 
trol  has  a  slip-off  cover  which  conceals 
gas  cock  and  reset  push  button,  there¬ 
by  reducing  dust  accumulation. 


Circle  Item  25  on  Inquiry  Card 


General  Purpase  Relays 

A  complete  line  of  basic  general  pur¬ 
pose  relays  is  described  in  a  16-page 
catalog  published  by  Guardian  Elec¬ 
tric  Mfg.  Co.,  Chicago,  Ill.  Each  relay 
is  associated  with  detailed  dimen¬ 
sional  drawings,  available  contact  ar¬ 
rangements,  current  and  coil  operat¬ 
ing  data,  and  mounting  information. 

Circle  Item  32  on  Inquiry  Card 


150-Lb  Welding  FIHIngs 

Nibco  Inc.,  Elkhart,  Ind.,  announces 
its  Husky  Catalog  H-1,  describing 
steel  welding  fittings  for  non-critical 
plumbing,  heating  and  cooling  sys¬ 
tems.  Catalog,  a  complete  purchasing 
guide,  lists  all  sizes  and  styles  for  45 
and  90  degree  elbows,  straight  and 
reducing  tees,  and  concentric  reducers. 

Circle  Item  27  on  Inquiry  Card 


Automatic  Coal  Heating  Equipment 

Worley  Equipment,  Inc.,  Chicago, 
Ill.,  manufacturer  of  coal  stokers  for 
residential  and  smaller  industrial  in¬ 
stallations,  announces  a  16-page  cata¬ 
log  listing  19  stoker  models,  with  ca¬ 
pacities  from  15  to  630  lb  per  hr. 
Specifications  and  dimensions  are 
given  for  each  model. 

Circle  Item  33  on  Inquiry  Card 


Low-Capacity  Chemical  Feeder 

B-I-F  Industries,  Inc.,  Providence, 
R.  I.,  announces  a  bulletin.  Ref.  No. 
1913.20A-1,  describing  the  Propor- 
tioneer  Model  19131  chemical  feeder 
for  low  cost  controlled  feeding  of 
hypochlorite  or  other  water  treat¬ 
ment  chemicals  into  small  water  sys¬ 
tems.  Operational  data  are  included. 


Circle  Item  28  on  Inquiry  Card 


Steel  Cooling  Towers 

A  6-page  bulletin.  No.  53-902,  is 
offered  by  J.  F.  Pritchard  &  Co.  of 
California,  Kansas  City,  Mo.  Bulletin 
describes,  and  gives  engineering  data 
for,  the  company’s  Series  CF  hori¬ 
zontal  induced  draft  steel  cooling 
towers.  The  units,  in  sizes  from  2  to 
120  tons,  feature  self -cleaning  basin. 

Circle  Item  34  on  Inquiry  Card 


Industrial  Pumps 

Centrifugal  and  rotary  pumps  for  a 
wide  range  of  industrial  uses  are 
described  in  a  72-page  catalog  issued 
by  Paris  Products  Div.,  Detroit  Har¬ 
vester  Co.,  Oak  Park,  Mich.  Catalog 
covers  pumps  designed  for  special 
conditions  of  temperature,  viscosity, 
specific  gravity,  and  lubrication. 

Circle  Item  29  on  Inquiry  Card 


Line  of  Welding  Httings 

A  welding  fitting  catalog.  Form 
593,  is  available  from  Dresser 
factoring  Div.,  Bradford,  Pa.,  c® 
the  Dresser  Industries,  cover i^  •ts 
expanded  line  of  seamless  arbon 
steel  welding  fittings.  The  O-page 
catalog  contains  specification*  ®agri- 
neering  drawing's,  and  ASA^^^®®- 

Circle  Item  35  on  Inquir^*’'*^ 


Smohe  Alarm-Control  Units 

Photomation,  Inc.,  Bergenfield,  N. 
J.,  offers  Bulletin  553  which  describes 
the  operation  of  electric-eye  units  to 
guard  against  combustion  smoke  be¬ 
ing  circulated  through  air  conditioning 
systems.  Units  will  give  split-second 
alarm,  and  shut  down  fan  or  close 
dampers  to  stop  air  flow. 

Circle  Item  30  on  Inquiry  Cerd 


Power  Trantmitslen  Macl'*''^ 

A  review  of  the  cor'^’^y  ®  ^*”® 


power  transmission  P*"®' 

sented  in  8-page  B’®^*^  A-706  by 
Dodge  Manufacturi’  Misha¬ 

waka,  Ind.  Featuj^  Flexidyne  dry 
fluid  drives  and  .®*  flexible 
cushion  coupling  “*7  ‘^®’ 

scribes  Dyna-V  ^  V-belt  drives. 


Circle  Item*  Cerd 
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NEWS  OF  EQUIPMENT  AND  MATERIALS 


Use  the  convenient  prepaid  postcard  appearing  on  the 
last  page  for  securing  additional  information  about  new 
equipment  and  materials  described  in  this  department. 


Cleanable  Cooling  Coils 


A  major  sale  of  cleanable  water  coils  to  the  General 
Services  Administration 
of  the  United  States  Gov¬ 
ernment  helps  to  intro¬ 
duce  a  new  line  of  chilled 
water  cooling  coils  by 
Halstead  &  Mitchell, 

Pittsburgh,  Pa. 

Advantages  of  clean- 
able  chilled  water  cool¬ 
ing  coils  under  had  wa¬ 
ter  conditions  are  ob¬ 
vious.  A  build-up  of 
sediment  is  avoided, 
making  coils  particular¬ 
ly  suitable  for  central 
station  or  zone  air  con¬ 
ditioning  systems  in  many  parts  of  the  country. 

Like  all  finned  coils  manufactured  by  the  company, 
these  feature  the  Turbu-Flo  fin  to  provide  an  extra 
measure  of  heat  transfer  capacity.  The  embossed,  stream¬ 
lined  pattern  increases  fin  surface  and  results  in  better 
air  wash.  This  steps  up  heat  transfer  by  as  much  as  15%, 
the  company  reports. 

Coils  are  available  with  finned  surface  heights  ranging 
from  12  to  36  inches,  and  in  3-inch  multiples.  Lengths 
range  from  24  to  120  inches,  in  6-inch  multiples.  Coils 
can  be  built  with  one  to  eight  rows,  and  with  fins  running 
6,  7,  8,  or  10  to  the  inch. 


More  information?  Circle  Item  37,  postcard,  last  page. 


Combined  Fittings,  Chair  Carriers 

A  line  of  long  barrel  adjustable  combined  fittings  and 
chair  carriers  is  announced  by  Jay  R.  Smith  Mfg.  Co., 
Union,  N.  J.  According  to  the  company,  the  units  are 
designed  to  save  time,  labor,  cost,  and  material  when 
installuig  wall-hung  fixtures  on  horizontal  battery  runs. 


Providing  an  extr<j-long  spigot  on  the  fitting,  the  long 
barrel  fittings  are  caulked  into  each  other  to  form  a 
continuous  horizontal  \drainage  line  without  requiring 
any  additional  piping  knd  eliminating  the  caulking  of 
extra  joints. 


The  spigot  end  of  each  fitting  is  provided  with  cut-off 
rings  which  facilitate  the  cutting  of  the  fitting  to  the 
desired  length  so  that  closets  may  be  set  on  centers  from 
30  to  36  inches. 

Fittings  are  available  for  syphon  jet  or  blow-out  fix¬ 
tures,  in  double  or  single,  left-  or  right-hand  fittings. 
More  information?  Circle  Item  38,  postcard,  last  page. 


Specialty  Wrought  Iron 

Continuing  the  pattern  of  progress  that  led  to  the 
development  of  4-D  wrought  iron  in  1958,  A.  M.  Byers 
Co.,  Pittsburgh,  Pa.,  announces  the  development  of  a 
specialty  wrought  iron  which  possesses  better  impact 
and  low  temperature  properties  than  most  steels. 

The  new  alloy  is  designated  “Mn”  wrought  iron  after 
its  principal  alloying  element,  manganese.  It  is  available 
in  tubular  and  flat  rolled  forms  at  the  same  price  as  4-D 
wrought  iron.  It  is  intended  for  use  in  the  petroleum, 
chemical  and  refrigeration  Industries,  as  well  as  other 
services  where  the  possibility  of  brittle  failure  poses 
engineering  problems. 

More  information?  Circle  Item  39,  postcard,  last  page. 


Roof-Top  Heating-Cooling  Unit 

Packaged  year-round  air  conditioners  which  can  be 
installed  with  a  minimum  of  engineering  and  labor  on 
the  roof  of  one-story  buildings  have  been  introduced  by 
Carrier  Corp.,  Syracuse,  N.Y.  Units  heat  with  gas,  cool 
with  electricity,  and  are  built  in  two  sizes:  200,000  Btu 
per  hr  input  heating  coupled  with  71/^-hp  cooling,  and 
250,000  Btu  per  hr  heating  linked  with  10-hp  cooling. 


Factory  assembled  and  wired  in  one  weatherproof 
cabinet,  each  unit  is  sel  over  an  opening  in  the  ceiling 
and  is  fitted  to  a  diffuser.  The  unit  draws  return  air  up 
through  the  center  of  the  diffuser  and  discharges  condi¬ 
tioned  air  down  and  out  the  sides.  No  ductwork  is  re¬ 
quired.  A  damper  controls  the  mixture  of  outside  air. 
Single  gas,  electric,  and  thermostat  connections  are  used. 

The  company  believes  the  units  will  find  a  large  market 
in  industrial  buildings  and  shopping  centers.  Installation 
flexibility  is  obtained  by  locating  units  near  the  greatest 
heating-cooling  load.  For  instance,  two  might  be  installed 
at  the  front  of  a  supermarket  near  glass  areas  and  door¬ 
ways,  while  another  might  heat  and  cool  the  entire  rear. 
More  information?  Circle  Item  40,  postcard,  last  page. 
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Fan  Cools  its  Motor 

A  line  of  Air-Over  fan  motors  in  ratings  from  1  to  125 
hp  is  announced  by  The  Louis  Allis  Co.,  Milwaukee,  Wis. 
Motors  are  designed  for  quiet  operation  in  ventilating 
systems,  exhaust  systems,  cooling  towers  and  all  air 
moving  installations  where  a  motor  drives  a  propeller  or 


axial  flow  fan.  Motor  design  makes  use  of  air  circulated 
in  these  installations  to  cool  the  motor  so  that  maximum 
horsepower  can  be  produced  from  a  minimum  motor  size. 

In  the  overall  design  of  air  moving  installations,  this 
permits  use  of  a  smaller,  lighter  motor  for  any  desired 
capacity,  the  company  points  out.  Individual  motor  name¬ 
plates  indicate  three  horsepower  ratings  ( nominal,  operat¬ 
ing  and  maximum  horsepower)  that  can  be  achieved  by 
varying  the  air  velocity  across  the  motor. 

Motors  are  available  with  foot  or  flange  mountings,  in 
totally  enclosed  and  explosion-proof  enclosures,  and  are 
suitable  for  vertical  or  horizontal  mounting. 

More  information?  Circle  Item  41,  postcard,  last  page. 


Roof  Ventilator  Curbs 

Extruded  aluminum  acoustically  and  thermally  insu¬ 
lated  roof  ventilator  curbs  are  offered  by  Penn  Ventilator 
Co.,  Inc.,  Philadelphia,  Pa.  Expensive  job  hold-ups,  wait¬ 
ing  for  a  field  curb  to  be  installed,  are  eliminated  when 
these  self-flashing  extruded  aluminum  Sonotrol  curbs 
are  used,  the  company  states.  The  curb  can  be  ordered 
as  soon  as  the  necessary  roof  opening  dimensions  are 
determined,  and  it  will  be  delivered  when  needed. 


The  self-flashing  feature  of  the  curb  saves  time  and 
money  because  curb  measurement  in  the  field  does  no^ 
have  to  wait  for  the  roofer  to  finish  flashing.  Ventilator, 
damper,  and  curb  are  supplied  by  the  company  and 


everything  fits.  Acoustical  and  thermal  insulation  in  the 
curb  is  said  to  help  absorb  a  significant  percentage  of 
fan  noise.  It  reduces  sound  energy  and  reflections. 

More  information?  Circle  Item  42,  postcard,  last  page. 


Portable  Carbon  Dioxide  Recorder 

Development  of  a  portable  carbon  dioxide  recorder  for 
flue  gas  analysis  and  furnace  adjustment  is  announced  by 
Thermco  Instrument  Corp.,  La  Porte,  Ind.  This  makes 
it  possible  to  have  the  advantage  of  continuous  reading 


and  a  record  to  show  all  the  variations  in  operation,  even 
when  unattended,  the  company  says.  Range  is  0-20% 
CO2  in  flue  gas;  size,  17  by  14  by  10  inches;  weight,  50 
lb;  power  required,  115  volts,  60  cycles. 

More  information?  Circle  Item  43,  postcard,  last  page. 


Self-Contained  Regulator 

A  temperature  regulator  for  proportional  control  of 
water,  gas,  or  low-pressure  steam  is  designed  by  Barber- 
Colman  Co.,  Rockford,  111.,  for  all  applications  where  a 
self-contained  valve  as¬ 
sembly  may  be  particu¬ 
larly  suited.  Described  as 
a  tigbt-closing,  ruggedly 
constructed,  self-contained 
unit,  it  offers  the  installa¬ 
tion  advantages  of  a  self- 
contained  controller,  with 
the  additional  features  of 
a  clearly  marked  cali¬ 
brated  adjusting  dial  for 
precise  temperature  con¬ 
trol,  a  rugged  electric  in¬ 
dustrial  motor  operator, 
and  armored  capillary 
tubing. 

Typical  applications  in¬ 
clude  package  air  condi¬ 
tioning  units,  hot  water  storage  tanksi  plating  tank  con¬ 
trol,  industrial  process  control,  and  bottle'  washers. 

No  assembly,  linkage,  or  adjustment  is  necessary  either 
before  or  after  installation,  except  for  the  setting  of  the 
control  dial  to  the  desired  temperature.  A  simple  two-wire 
connection  is  made  to  almost  any  available  power  supply. 
More  Information?  Circle  Item  44,  postcard,  last  page. 
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Air  Filters  Trap,  Kill  Germs 

A  complete  line  of  air  filters  which  trap  and  kill  germs 
is  introduced  for  medical,  home,  industrial  and  institu¬ 
tional  use  by  Fram  Corporation,  Providence,  R.I.  The 
new  filters  will  fit  all  types  of  air  conditioners,  furnaces 
and  air  circulators. 

Independent  laboratory  tests  by  Hazelton  Laboratories, 
Falls  Church,  Va.,  indicate  that  the  filters  remove  90  to 
98%  of  all  germs  reaching  the  filter,  and  kill  more  than 
99%  of  these.  The  germicidal  efficiency  is  permanent. 


The  germicidal  agent  used  in  the  filters  is  called 
Permachem,  and  is  being  adapted  for  use  in  many  other 
products.  Fram  has  exclusive  licenses  for  its  use  in  air 
filtration. 

Filtering  media  consists  of  dry  synthetic  fibers  which 
are  bonded  together  to  form  a  “depth-maze”  of  dirt  traps. 
The  Permachem  treated  cellulose  acetate  material  is 
odorless,  white,  nonsplintering  and  nonirritating.  Mounted 
in  specially  stitched  frames,  the  filters  have  longer  life 
than  currently  used  materials  and  arc  unaffected  by 
humid  operating  conditions,  the  company  rejwrts. 

More  information?  Circle  Item  45,  postcard,  last  page. 

High  Head  Circulators 

Taco  Heaters,  Incorporated,  Cranston,  R.I.,  announces 
the  addition  of  a  series  of  high  head  circulators  to  its 
present  line.  This  new  series  will  be  available  in  six 
sizes  and  with  single  or  three  phase  non-overloading 
motors.  Units  feature: 

Inline  installation,  cast  iron  or  bronze  construction, 
closed  impellers  cast  in  one  piece — dynamically  balanced. 


stainless  steel  shafts,  slinger-ring-lubricated  sleeve  bear¬ 
ing,  heads  to  45  ft  and  flows  to  55  gpm,  an  angle  base — 


optional  at  extra  cost  for  basemounting,  bronze-fitted 
models  available  at  no  extra  cost,  quiet  operation,  rubber 
coupling,  ceramic  and  carbon  mechanical  seal,  and 
rubber-mounted  motors. 

Circulators  are  designed  specifically  for  heating, 
cooling,  boosting  water  pressure  and  recirculating  hot 
water  applications. 

More  information?  Circle  Item  46,  postcard,  last  page. 

Fittings  for  Steam-Traced  Piping 

Aluminum  Company  of  America,  Pittsburgh,  Pa., 
moving  to  supply  a  widening  range  of  Unitrace  applica¬ 
tions,  announces  three  new  components  and  increased 
maximum  size  for  the  piping  with  integral  steam  tracing. 

This  piping  is  now  available  with  an  outside  diameter 
equal  to  8-inch  pipe.  The  family  of  fittings  developed  to 
incorporate  Unitrace  into  standard  piping  systems  in¬ 
cludes  a  cast  flange,  adapter  flange,  and  90-degree  elbows. 

The  flange,  illustrated,  is  cast  in  alloy  356-T7  and 


makes  possible  simple  and  efficient  joining  of  Unitrace 
sections.  Trace  line  first  is  cut  back.  The  product  line 
then  is  inserted  into  the  flange,  and  welded  at  the  neck 
and  front  face.  Steam  is  led  around  a  flanged  joint  by 
a  jumper  line  threaded  into  a  connection  in  each  flange 
bottom.  When  steam  is  introduced,  a  special  impinge¬ 
ment  plate  prevents  erosion  of  the  product  pipe. 

More  information?  Circle  Item  47,  postcard,  last  page. 

Chemical  Proportioning  Pump 

An  electrically  driven,  positive  displacement  chemical 
proportioning  pump  is  introduced  by  B-I-F  Industries, 
Inc.,  Providence,  R.  I.  Proportioneers  Model  1210 
Chem-O-Feeder  features  a  corrosion-resistant  transparent 
plastic  head,  Hypalon  diaphragm  and  check  valves,  and 
a  straight-through  flow  design. 

The  unit  is  said  to  proportion  chemical  solutions, 
acids,  and  alkalies,  accurately  and  uniformly,  to  process 
water  in  industry.  It  is  recommended  for  the  water 
treatment  field,  for  industry,  swimming  pools,  chemical 
plants,  and  municipalities — wherever  precise  and  con¬ 
trolled  feeding  of  chemicals  is  needed. 

Pump  is  available  in  three  models,  simplex,  duplex 
and  triplex,  for  adjustable,  wide-range  proportioning  up 
to  12,  24  and  36  gph  with  discharge  pressures  up  to  125 
psi.  Complete  package,  ready  for  installation,  includes 
pump,  suction  and  discharge  tubing,  injection  nozzle, 
foot  valve,  tools,  and  spare  parts,  and  instructions. 

More  information?  Circle  Item  48,  postcard,  last  page. 
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Masonry  Drill  and  Anchor 

Fastening  fixtures  to  concrete  is  said  to  be  speeded 
and  simplified  by  a  combination  masonry  drill-anchor 
introduced  by  The  Rawlplug  Co.,  Inc.,  New  Rochelle, 


N.  Y.  Called  Saber-Tooth,  the  anchor  drills  its  own  hole, 
then  is  driven  into  it  to  form  an  anchorage  with  holding 
power  up  to  17,860  lb. 

Holes  are  drilled  quickly,  even  in  hard  concrete,  by 
the  drill-anchor’s  core  action.  Since  drill  and  anchor  are 
one,  matching  sizes  is  no  problem.  The  drill-anchor  saves 
the  cost  of  special  drills  and  the  time  it  takes  to  use, 
store  and  sharpen  them. 

More  information?  Circle  Item  49,  postcard,  last  page. 


Hot  Water  Zone  Control 

Zone-A-Loop  is  described  as  an  economical  zone  con¬ 
trol  package  for  single-pipe  hot  water  heating  systems. 
Introduced  by  White-Rodgers  Co.,  St.  Louis,  Mo.,  it  is 
designed  for  use  with  either  new  or  existing  systems, 
providing  the  advantages  of  zoning,  but  reducing  installa¬ 
tion  costs  with  simplified  components  and  low-voltage 
wiring. 

Each  zone  is  equipped  with  a  low-voltage  thermostat 
and  a  small  automatic  water  valve.  Of  rotary  design,  the 
valve  allows  unrestricted  flow  through  the  feeder  pipe 
when  the  thermostat  is  not  calling  for  heat. 


In  use,  the  valve  is  mounted  at  either  inlet  or  outlet 
of  the  radiator.  On  call  for  heat,  the  valve’s  half-round 
stem  rotates  120°  from  closed.  Flow  in  the  feeder  pipe 
is  divided;  part  diverting  to  the  radiator,  the  rest  by¬ 
passing  to  the  next  zone.  With  the  zone  satisfied,  the 
valve  stem  again  rotates,  closing  off  flow  to  the  radiator 
and  allowing  unobstructed  flow  in  the  feeder  line. 

Said  to^be  completely  silent  in  operation,  the  valve 
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motor  uses  current  only  when  opening  or  closing.  The 
valve’s  slow-opening  feature  eliminates  water  hammer 
and  system  expansion  noises,  by  gradually  blending 
water  temperatures. 

More  information?  Circle  Item  50,  postcard,  last  page. 


Shuts  Off  Gas  in  45  Seconds 

The  Partlow  Corp.,  New  Hartford,  N.  Y.,  announces 
SBS  safety  switch  which  will  shut  off  all  fuel  in  30  to  45 
seconds  if  the  pilot  in  any  gas-fired  industrial  heating 
operation  becomes  extinguished. 


Under  normal  operating  conditions,  a  mercury-filled 
bulb,  installed  close  to  the  pilot  flame,  is  heated  a  bright 
red.  Switch  remains  in  a  depressed  position,  and  an 
indicating  dial  registers  normal  operation.  If  the  pilot  is 
extinguished,  mercury  vapor  condenses,  interrupts  the 
circuit  to  the  solenoid  valve  or  other  device,  while  an 
indicating  needle  drops,  showing  pilot  flame  is  out. 

The  company  recommends  use  of  the  safety  switch  with 
its  Model  270-A  pilot  burner,  which  has  a  built-in  bolder 
for  the  bulb  which  positions  it  properly  in  relation  to 
pilot  flame. 

More  Information?  Circle  Item  51,  postcard,  last  page. 


Air-Cooled  Condenser  Line  Improved 

Its  air-cooled  condenser  line  has  been  materially  im¬ 
proved  and  broadened,  it  was  announced  by  Drayer- 
Hanson,  Div.  of  National-U.S.  Radiator  Corp.,  Los 
Angeles,  Calif. 

Maximum  capacity  obtainable  per  single  unit  is  now 
87  nominal  tons.  (Largest  previous  single-unit  capacity 
was  25  tons.)  Unlimited  tonnages  may  be  had  via  duplex¬ 
ing,  the  manufacturer  states. 

Condensers  operate  on  the  draw-through  principle, 
said  to  assure  full,  uniform  use  of  coil  and  an  easy  clean¬ 
ing  of  finned  surfaces.  The  self-contained,  remote-type 
unit  is  available  for  ceiling  or  wall  suspension,  indoor  or 
outdoor. 

Design  features  include  the  extremely  low  profile  of 
the  unit;  flexibility  in  installation;  and  the  upblast  of 
discharge  air,  which  carries  most  of  the  sound  up.  Pre¬ 
vailing  winds  do  not  dictate  positioning.  All  motors  are 
totally  enclosed,  fan  cooled.  Over-size  access  door  pro¬ 
vides  for  ready  inspection  and  maintenance. 

More  Information?  Circle  Item  52,  postcard,  last  page. 
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Packaged  Fume  Washers 

Cyclonaire  fume  washers,  produced  by  Process  Equip¬ 
ment  Div.,  U.  S.  Stoneware,  Akron,  Ohio,  for  the  process 
industries,  are  said  to  provide  a  series  of  low-cost,  com¬ 
pactly-built  units,  with  washing  efficiencies  found  in 
custom-built  installations. 

Simple  design  and  construction,  the  manufacturer 
states,  make  it  possible  to  install  a  standard  washer  in  a 
few  hours.  In  an  equally  short  time,  the  unit  can  be 
dismantled  and  reassembled  in  another  location. 

Components  include  a  bottom  section,  containing  a 
packing  support  plate,  fume  intake  duct,  and  a  liquid 
drain;  two  intermediate  sections  packed  with  Intalox 
saddle  packing;  a  distributor  section  containing  water 
or  liquid  inlet  and  liquid  distributor;  and  a  top  section 
which  includes  the  rotor,  drive  motor,  and  air  exhaust 
outlet. 

In  operation,  fume-laden  air  is  drawn  into  the  washer, 
drawn  through  the  intermediate  sections  filled  with 
saddle  packing.  Water  is  sprayed  over  the  packing  by 
an  injection  type  distributor.  Air,  rising  in  the  tower, 
is  scrubl)ed  by  the  descending  water.  Saddle  packing 
may  be  omitted  for  use  of  the  tower  as  a  dust  eliminator. 
A  mist  eliminator  is  added  if  exhaust  air  is  to  be  re- 
intrfxluced  into  the  room.  Modifications  are  available 
for  eliminating  non-water-soluble  fumes. 

More  information?  Circle  Item  53,  postcard,  last  page. 


Gas-Fired  Intake  Units 

A  line  of  direct-fired  intake  units,  for  supplying  tem¬ 
pered  outside  air  to  replace  air  removed  by  industrial  ex¬ 
haust  systems,  is  available  from  Hartzell  Propeller  Fan 
Co.,  Piqiia,  Ohio. 

Almost  100%  efficient  heat  transfer  is  accomplished  be¬ 
cause  natural  or  propane  gas  is  consumed  in  a  line-of- 
flame  burner  mounted  directly  in  the  entering  air  stream. 
The  products  of  combustion  are  thus  mixed  with  ,the 
large  volumes  of  incoming  fresh  air.  Illustration  shows 
view  of  unit  from  discharge  side. 


Basic  models  are  rated  at  2,  4  and  6  million  Btu  per  hr, 
with  air  volumes  of  25,000,  50,000,  and  75,000  cfm.  They 
may  be  installed  on  the  roof  or  in  a  wall  opening,  and 
used  with  or  without  a  duct  system  for  air  distribution. 
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Standard  models  have  a  propeller  fan  mounted  in  the 
air  stream;  but  vaneaxial,  tubeaxial  or  centrifugal  fans 
for  external  mounting  can  also  be  supplied.  Accessories 
include  an  intake  rain  shield,  filter  housing  with  perma¬ 
nent  filters,  and  motor-operated  shutters.  Standard  con¬ 
trol  system  is  said  to  provide  completely  automatic  opera¬ 
tion  with  absolute  safety  for  precise  control  of  tem|)era- 
ture  rise  from  10  to  85  deg  F. 

More  information?  Circle  Item  54,  postcard,  last  page. 


T-P  Valves  Are  Adjustable 

Two  automatic  temperature-pressure  relief  valves  are 
announced  by  Mansfield  Sanitary,  Inc.,  Perrvsville,  Ohio. 
Designated  Models  496  and  497, 
they  protect  against  both  exces¬ 
sive  pressures  and  temperatures 
when  inserted  in  either  hot  wa¬ 
ter  lines  or  tanks.  An  AGA-ap- 
proved  thermo-setting  element  of 
each  provides  effective  tempera¬ 
ture  relief  action  and  assures  im¬ 
mediate  closing  of  the  valve  after 
a  10-deg  F  drop  in  water  tem¬ 
perature,  the  company  states. 

Units  can  be  adjusted  to  re¬ 
lieve  water  at  any  pressure  be¬ 
tween  50  and  200  psi.  Stainless 
steel  control  spring  is  said  to 
assure  instant  relief  whenever 
setting  is  exceeded. 

No.  497  is  identical  to  No. 

496,  except  it  is  equipped  with  a  combination  test  lever 
and  adjusting  key  that  fits  exactly  into  the  slot  on  the 
top  of  the  pressure  cap.  By  looking  across  the  valve  top 
and  following  figures  marked  on  the  lever,  pressure  can 
be  quickly  and  accurately  set. 

Constructed  with  red  brass  bodies,  valves  have  Btu 
ratings  of  150,000.  Male  and  female  outlets  are  both 
y%  inch. 

More  information?  Circle  Item  55,  postcard,  last  page. 


Plastic  Air  Washer 

A  polyvinyl  chloride  air  washer,  designed  to  eliminate 
corrosive  elements  in  air  streams,  is  available  from  Argo 
Plastic  Products  Co.,  Cleveland,  Ohio.  It  is  recommended 
for  chemical  plants,  electroplating  establishments,  labora¬ 
tories,  etc.  Its  PVC  construction  makes  it  resistant  to 
corrosion. 

Twenty  sizes,  handling  from  KKX)  to  55.01)0  cfm.  are 
offered.  Each  unit  is  made  up  of  three  sections.  In  the 
first,  air  enters  and  loses  its  velocity,  coming  into  contact 
with  PVC  spray  nozzles.  In  the  second  section,  contami¬ 
nated  air  enters,  being  thoroughly  soaked  as  its  course 
is  altered  several  times.  The  third  section  eliminates 
entrained  water,  resulting,  the  company  states,  in  90-98% 
clean  air. 

More  information?  Circle  Item  56,  postcard,  last  page. 
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Electric  Chlorinating  Unit 

An  electrically  operated,  positive  feed  chlorinating  unit, 
designed  for  use  in  farm,  home,  and  commercial  water 
well  systems,  as  well  as  swimming  pools,  is  announced  by 
Gayton  Mark  &  Com¬ 
pany,  Evanston,  Ill. 

Engineered  to  treat 
up  to  75.000  gallons  of 
water  daily,  enough  for 
trailer  parks,  resorts, 
summer  camps,  and 
commercial  establish¬ 
ments,  the  Electraclor 
duplicates  at  minimum 
cost  the  expensive  wa¬ 
ter  purification  services 
of  metropolitan  com¬ 
munities. 

In  operation,  the  unit 
injects  a  tiny  stream  of 
ordinary  liquid  house¬ 
hold  chlorine  bleach  into  the  water  supply  in  the  exact  pro¬ 
portion  needed  to  safeguard  health.  The  unit’s  rate  of  feed 
can  be  adjusted  by  a  finger  tip  control  knob,  used  to  set  the 
strength  of  the  chlorine  solution  in  the  tap  water  within 
the  ratio  range  prescribed  by  state  health  departments. 

The  company  provides  a  simple  chemical  test  kit  with 
each  unit  which  e.nables  the  owner  to  make  an  easy,  five- 
second  eye-check  of  his  tap  water  to  make  sure  the 
chlorine  solution  has  the  recommended  strength.  Once 
the  chlorinator  is  set,  it  will  maintain  the  same  propor¬ 
tionate  feed  on  any  amount  of  water  drawn  from  the  well. 
More  information?  Circle  Item  57,  postcard,  last  page. 


Hoods  for  Conditioned  Lobs 

A  line  of  auxiliary-air  type  Airflow  fume  hoods  for  air- 
conditioned  laboratories  is  announced  by  Kewaunee  Mfg. 
Co.,  Adrian,  Mich.  They  operate  with  the  same  high 
efficiency  as  do  the  company’s  standard  units,  but  use  a 
ratio  of  50^  room  air  from  the  building  air-conditioning 
system  and  50%  auxiliary  air. 


When  operating  at  a  minimum  face  velocity  of  50  fpm, 
these  hoods  exhaust  only  25  cfm  of  air  per  square  foot 
of  sash  opening  obtained  from  an  auxiliary  air  source. 


_ News  of  Equipment  and  Materials 

An  additional  advantage,  the  company  states,  is  that 
all  air  (both  room  and  auxiliary)  enters  through  the  hood 
face,  which  arrangement  is  virtually  100%  effective  in 
sweeping  fumes  back  to  the  baffle  exhaust  openings. 
More  information?  Circle  Item  58,  postcard,  last  page. 


Multi-Duty  Check  Valve 

Chatleff  Valve  and  Mfg.  Co.,  Austin,  Tex.,  announces 
the  availability  of  a  multi-duty  check  valve  engineered 
for  the  heat  pump. 

Valve  is  constructed  of  dense,  uniform  brass  through¬ 
out,  with  Teflon  seating.  Unit  is  hermetically  sealed.  In- 
conel-x  springs  are  said  to  be  unaffected  by  moisture  and 
heat. 


According  to  the  manufacturer,  valve  is  instant-acting, 
silent,  and  non-chattering.  A  high  pressure  check,  it  will 
seal  at  low  pressure.  The  check  element  moves  clear  of 
the  stream  in  open  position. 

Heat-pump  applications  are  facilitated  by  the  heat- 
resistant  Teflon  seating,  which  will  not  be  damaged  when 
valve  is  silver  brazed  into  the  system.  In  addition,  the 
seat  material  is  said  to  be  extremely  tough  and  to  be 
completely  free  from  reactions  with  the  Freons  and  oils. 
More  information?  Circle  Item  59,  postcard,  last  page. 


Glass  Fiber  Roof  Ventilators 

A  full  line  of  belt-drive  roof  ventilators  made  of  Fiber- 
glas  has  been  introduced  by  The  Swartwout  Co.,  Cleve¬ 
land,  Ohio.  According  to  the  manufacturer,  tliey  can 
hardly  be  heard  when  operating. 

Called  Fiber-Aire,  these  units  are  said  to  have  excep¬ 
tional  efficiency  and  provide  capacities  from  180  to 
13,500  cfm.  Bonded  Fiberglas  housings  are  virtually 
indestructible.  They  withstand  severe  impact,  weather, 
temperature  and  most  chemicals.  Housings  absorb  noise 
and  vibration  and  do  not  act  as  a  sounding  chanaber. 
Molded-in,  sky-blue  color  and  low  contour  fit  architects’ 
needs  for  ventilators  that  do  not  break  up  clean  architec¬ 
tural  lines. 

Stainless  steel  air  flow  guides  eliminate  internal  air 
shocks  and  add  to  operational  efficiency. 

More  information?  Circle  Item  60,  postcard,  last  page. 
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Thermometer  Turns  ond  Tilts 

Princo  MuItiForm,  an  industrial  thermometer  which 
can  be  turned  or  tilted  to  the  most  favorable  reading 


position  after  the  stem  is  in  place,  is  offered  by  Precision 
Iliermometer  &  Instrument  Co.,  Philadelphia,  Pa,  The 
instrument’s  locking  device  allows  for  quick  reset  to  any 
desired  form  should  it  be  moved  to  a  new  location. 
More  information?  Circle  Item  61,  postcard,  last  page. 


Hubbed  Polyethylene  Pipe 

A  hubbed  sewer  pipe  and  a  hubbed  perforated  drain 
pipe,  both  made  of  high-density  polyethylene,  a  product 
of  Koppers  Company,  Inc.,  is  manufactured  by  Pyramid 
Industries,  Inc.,  Erie,  Pa.  Marketed  as  Pi-Mar  S  (sewer) 
and  D  (drain),  pipe  is  unique  in  that  the  hubbing  is  an 
integral  part  of  the  pipe,  which  eliminates  the  need  for 
a  separate  coupling.  It  is  easy  to  install  and  can  be  cut 
with  a  handsaw.  No  special  tapering  tools  are  required, 
and  no  adhesives,  the  company  states. 

Impervious  to  waste  acids  and  alkalis,  this  pipe  will 
not  rot.  rust  or  corrode,  and  is  said  not  to  fracture  when 
subjected  to  the  sort  of  abuse  that  breaks  other  con¬ 
ventional  types  of  pipe. 


Pipe  is  available,  also,  in  double-hubbed  lengths.  Ac¬ 
cording  to  the  manufacturer,  it  is  competitively  priced 
witli  fiber  pipe  and  other  types  of  plastic  pipe,  and  is 
approximately  one-third  the  cost  of  cast-iron  pipe.  Water 
absorption  is  practically  non-existent;  its  crushing 
strength  is  well  over  800  lb,  with  no  fracture;  and  it 
meets  new,  proposed  Standard  Specifications  for  plastic 


sewer  and  drain  pipe  as  submitted  to  the  Department  of 
Commerce. 

The  hubbed  sewer  pipe  is  made  in  2,  3  and  4-inch 
diameters  and  10-ft  lengths,  which  are  standard  industry 
sizes.  The  hubbed,  slotted  drain  pipe  is  made  in  diam¬ 
eters  of  2,  3  and  4-inches.  Both  sewer  and  drain  pipe 
can  be  made  in  20-ft  lengths,  or  special  lengths,  to  order. 

Suggested  applications  include  sewer-to-house  connec¬ 
tions,  house-to-septic  tank,  downspouts,  industrial  sewage 
lines  for  raw  sewage  and  special  wastes,  septic  tank  dis¬ 
posal  fields,  storm  drains,  foundation  footing  drains, 
land  and  roadbed  drainage. 

More  information?  Circle  Item  62,  postcard,  last  page. 


Laboratory  Service  Fixture 

One  of  the  versatile  service  fixtures  for  school  and 
industrial  laboratories  in  the  new  Lab-Flo  line,  manu¬ 
factured  by  T  &  S  Brass  and  Bronze  Works,  Inc.,  West- 
bury.  Long  Island,  N.Y.,  is  Model  BL-4200  laboratory 
turret,  fitted  with  the  company’s  standardized  and  inter¬ 
changeable  (BL-4000)  heavy  duty  hose  cock.  It  is  de¬ 


signed  for  gas,  air  or  vacuum  with  a  plastic  color-coded 
index  to  identify  the  respective  service.  The  turret  unit 
has  extra  heavy  chrome  plating,  a  %-inch  IPS  female 
inlet,  and  is  available  with  one,  two  (in  90  or  180  de¬ 
grees),  three  or  four  hose  cocks  to  accommodate  required 
services.  Integral  tapered  tips  with  10  serrations  provide 
secure  hose  attachment.  Turret  is  also  available  without 
hose  cocks  and  with  %-inch  IPS  female  outlets. 

More  information?  Circle  Item  63,  postcard,  last  page. 


Larger  OII-FIred  Water  Heaters 

Units  of  65  and  70-gal  storage  capacity,  copper  and 
glass  lined  respectively,  are  added  to  its  line  of  oil-fired 
hot  water  heaters  by  The  Carlin  Co.,  Wethersfield,  Conn. 
Copper-lined  models  of  30  and  45-gal  capacity  emd  glass 
lined  models  of  30  and  50-gal  capacity  were  offered 
previously. 

The  new  units  meet  the  needs  of  restaurants,  multiple 
dwellings,  small  motels,  schools,  churches,  and  other 
institutions  using  quantities  of  hot  water.  Copper  lined 
water  heaters  are  particularly  in  demand  for  food  service 
establishments  where  quantities  of  hot  water,  both 
130-deg  F  general  purpose  water  and  180-deg  sanitizing 
water,  are  required  over  extended  periods. 

More  information?  Circle  Item  64,  postcard,  last  page. 
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Hydronic  Zone  Valves 

Thermostatically-controlled,  rotary  type  valves  which 
can  be  easily  installed  in  supply  lines  in  any  position  are 
designed  for  economical 
multiple-zone  hydronic 
heating  systems  by  General 
Fittings  Co.,  East  Green¬ 
wich,  R.I. 

Zone  valve -thermostat 
combinations  are  suitable 
for  either  new  or  existing 
hot  water  systems.  Avail¬ 
able  in  three  sizes  (%,  1, 
and  ly^  inches),  valves 
meet  FHA  requirements  for 
zone -heating  split  level 
homes.  They  permit  the  use 
of  smaller  pipe  sizes,  less 
pipe,  and  low  voltage  wir¬ 
ing,  with  only  one  circulator  and  one  relay  required,  the 
company  states. 

More  information?  Circle  Item  65,  postcard,  last  page. 


Ceiling-Mounted  Hose  Reel 

Safe,  out-of-the-way  storage  of  hoses  for  piped  operat¬ 
ing  room  and  recovery  room  vacuum  and  gas  services  is 
provided  in  a  ceiling- 
mounted  hose  reel  intro¬ 
duced  by  National  Cylin¬ 
der  Gas  Div.,  Chemetron 
Corp.,  Chicago,  Ill.  The 
company  states  that  the 
reels  will  be  supplied  in 
two-gang  and  four-gang 
styles  suitable  for  from 
one  to  four  hoses  in  any 
combination  of  piped 
services,  including  oxy¬ 
gen,  vacuum,  air,  carbon 
dioxide  and  nitrous  oxide. 

Each  hose  can  be  used 
in  any  part  of  the  room 
up  to  15  ft  from  the  ceil¬ 
ing  outlet.  Hoses  are 
color  coded  and 
equipped  with  non-inter- 
changeable  quick  couplers 
to  prevent  their  being 
used  with  any  service  other  than  the  one  intended.  When 
not  in  use,  all  hoses  can  automatically  be  reeled  out  of 
the  way  into  the  ceiling,  eliminating  the  inconvenience 
and  danger  from  hanging  hoses  or  from  connections  to 
wall  outlets,  the  company  states. 

Both  two-gang  and  four-gang  reel  assemblies  are  housed 
in  sturdy  steel  cases  and  are  designed  for  easy,  in-the-ceil- 
ing  installation  by  means  of  bolts  to  ceiling  channels. 
Two-gang  units,  for  one  or  two  hose  reels,  can  be 
mounted  in  a  single  12-by-12-inch  ceiling  tile  space.  Four- 
gang  types  permit  mounting  of  three  or  four  reels  in  two 
standard  tile  spaces. 


The  stainless  steel  cover  is  easily  removed  for  access 
to  reels,  outlets  and  hoses.  The  hoses  are  made  of  a 
tough,  lightweight  conductive  rubber  material  featuring 
a  smaller  outside  diameter  without  reduction  of  inside 
dimension. 

More  information?  Circle  Item  66,  postcard,  last  page. 


Wall-Mounted  Cooler 

A  wall-mounted  electric  water  cooler  of  slim  design, 
which  leaves  floor  areas  unobstructed,  is  available  from 
Haws  Drinking  Faucet 
Co.,  Berkeley,  Calif.  Des¬ 
ignated  Model  HWT-13, 
this  extremely  compact 
cooler  delivers  approxi¬ 
mately  13  gph  of  pre¬ 
cooled  water,  ample  sup¬ 
ply,  the  company  states, 
for  over  220  persons  in 
commercial  and  institu¬ 
tional  locations.  As  illus¬ 
trated,  plumbing  and  elec¬ 
trical  systems  are  entirely 
concealed  in  hammertone 
enameled  steel  cabinet. 

Cooler  is  24  inches  high,  15%  inches  wide,  and  13 
inches  deep.  Water  is  dispensed  through  the  company’s 
shielded,  push-button  type,  chrome  plated  brass  bubbler. 
The  smoothly  contoured  stainless  steel  top  is  designed 
to  prevent  splashing  and  facilitates  cleaning.  An  op¬ 
tional  glass  filler  accessory  mounts  directly  behind  bub¬ 
bler.  This  chrome  plated  unit.  No,  981-5,  meets  all 
plumbing  codes. 

More  information?  Circle  Item  67,  postcard,  last  page. 


Battery  Fountain  Announced 

Development  of  a  battery  fountain  of  heavy  vitreous 
china  is  announced  by  Universal-Bundle  Corp.,  New 
Castle,  Pa.  Called  the  Cameo,  the  fountain  is  face 
mounted,  with  integral  back. 


Features  include  concealed  hangers,  brass  strainer,  2 
loose  key  compression  stops  and  cast  brass  P  trap.  There 
are  two  2-stream  mound  building  projectors  and  auto¬ 
matic  stream  control.  All  exposed  fittings  are  chromium 
plated. 

More  information?  Circle  Item  68.  postcard,  last  page. 
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Air  Atomizing  Packaged  Boilers 

Introduced  by  Ames  Iron  Works,  Inc.,  Oswego,  N.Y., 
Model  AA  offers  an  advanced  design,  low  pressure,  air 
atomizing  oil  burner  and  an  all-new  ring  type  gas  burner. 
Burners  provide  stable,  uniform  flame  patterns,  and 
cleanly  burn  all  grades  of  oil  or  gas  at  extremely  low 
noise  levels,  over  a  modulating  range  of  5  to  1,  the 
company  states. 


ciency  because  inside  diameters  remain  constant,  even 
on  turns,  the  company  states.  Like  the  pipe,  the  fittings 
cannot  absorb  water,  will  not  mush  up,  and  are  immune 
to  rust  and  eletrolytic  corrosion.  The  compound  from 
which  they  are  made  withstands  all  common  household 
chemicals  and  detergents,  sewer  gas,  and  corrosive  action 
of  all  types  of  soil. 

More  information?  Circle  Item  70,  postcard,  last  page. 


Lnits  for  heavier  oils  include  combination  steam  and 
electric  fuel  preheaters:  No.  4  oil  may  be  burned  with 
little  or  no  preheadng.  An  air  purge  of  oil  lines  is  pro¬ 
vided  after  each  firing  cycle.  Since  Model  AA  requires 
smaller  motors  and  fuel  preheaters,  power  costs  are 
reduced,  it  is  said. 

Boiler  is  a  complete  package,  including  boiler,  burner, 
controls,  refractory  and  insulation,  with  the  entire  assem¬ 
bly  fire-tested  before  shipment. 

More  information?  Circle  Item  69,  postcard,  last  page. 


Charcoal  Odor  Adsorber 


ni 


A  new  odor  adsorber  is  offered  by  Barnebey -Cheney 
Co.,  Columbus,  Ohio.  It  installs  with  conventional  dust 
filters  in  commercial  and 
residential  heating  and 
cooling  systems.  Called 
Partial  Air  By-Pass 
(PAB),  it  is  said  to  offer 
little  resistance  to  air. 
be  highly  efficient,  and 
to  be  low  in  cost. 

Adsorber  is  one  inch 
thick  and  is  available  in 
four  standard  sizes.  In¬ 
stallation  can  be  made 
in  existing  systems  with¬ 
out  mechanical  change. 

It  is  especially  suited  for 

low  and  intermittent  odor  levels,  the  company  states. 
When  the  charcoal  becomes  saturated,  it  is  changed  at 
the  site. 

More  information?  Circle  Item  71,  postcard,  last  page. 


Plastic  Sanitary  Fittings 

Molded  plastic  sanitary  fittings  are  announced  by 
Carlon  Products  Corp.,  Aurora.  Ohio.  The  fittings  are 
designed  for  use  with  the  company’s  4-inch  “D”  sewer  and 
drain  pipe.  They  are  made  from  the  same,  high-impact, 
plastic  formula  developed  several  years  ago  for  sewer 
and  drain  pipe  use. 


Fittings  are  available  in  Y’s,  T’s,  45°  and  90°  elbows, 
and  couplings.  Each  shape  is  a  single  piece,  and  is 
easily  solvent  welded  to  the  plastic  pipe  with  a  brush 
and  solvent  cement  to  provide  root-proof,  leak-proof 
joints.  Fittings  are  said  to  provide  better  flow  effi¬ 


Underground  Pipe  Insulations 

Three  underground  pipe  insulation  systems  are  offered 
in  the  heating  and  piping  field  by  Concrete  Thermal 
Casings,  Inc.,  Seattle,  Wash.  The  three  applications  of 
vermiculite  insulating  concrete,  CTC,  Z-Crete,  and  b-t-u, 
feature  ease  of  piping  insulation  at  the  site,  and  one  will 
fit  the  ground  conditions  and  job  requirements  of  any 
project,  the  company  states. 

CTC-cased  thermal  concrete  is  designed  for  jobs  where 
conduits  are  expected  to  be  covered  by  water.  The  non- 
metallic  casing  is  said  to  resist  corrosion,  and  low-water- 
content  insulating  concrete  is  said  to  prevent  water 
migration.  The  system  is  air-testable  to  prove  tightness. 

Z-Crete,  with  a  tough  vinyl  watertight  membrane, 
stable  at  high  temperatures,  covering  the  conduit,  is  de¬ 
signed  for  jobs  where  water  stands  on  the  conduit 
periodically. 

A  water-resistant  monolithic  conduit,  b-t-u,  likewise  is 
unaffected  by  boiling  water,  and  employs  the  high 
strength  of  monolithic  insulating  concrete.  It  is  espe¬ 
cially  practical  for  jobs  in  dry  areas  where  only  rain  or 
irrigation  water  may  occasionally  stand  over  the  conduit. 

All  three  systems  are  fabricated  in  the  field  for  ease 
of  installation  and  flexibility  of  design.  Each  features  a 
structural  concrete  base  pad  for  alignment  and  stability 
and  means  for  removing  accidentally  introduced  water. 
More  information?  Circle  Item  72,  postcard,  last  page. 
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Flexible  Rubber  Pipe 

Gen-Lok  flanged  flexible  rubber  pipe,  Series  G,  with 
a  new  method  of  mating  and  sealing  the  pipe  faces,  is 
announced  by  General  Rubber  Corp.,  Tenafly,  N.J. 

Consisting  of  a  single-piece,  leakproof  tube,  and  a 
multi-ply,  wire-reinforced  body,  with  integral  flanges 
made  of  rubber,  smooth-finished  to  form  a  tight  seal 
against  the  pipe  flanges,  pipe  requires  no  gaskets.  The 
rubber  flange  acts  as  its  own  gasket  when  compressed 
to  form  the  tight  seal,  permitting  direct  metal-to-metal 
bolting  to  the  pipe. 


Pipe  is  now  available  in  all  standard  diameters  from 
1  to  12  inches  ID  and  in  any  standard  F-F  (face-to-face) 
length,  for  maximum  working  pressures  of  either  150 
or  250  psig.  It  can  also  be  used  for  vacuum  service. 
Covers  of  the  pipe  can  be  furnished  to  resist  corrosion, 
oils,  heat  and  sunlight. 

The  line  of  pipe  gives  excellent  results  in  piping  sys¬ 
tems  handling  abrasive  or  corrosive  liquids  or  slurries, 
and  also  has  a  wide  range  of  applications  in  pipe  line 
installations  in  air  conditioning,  heating  and  refrigera¬ 
tion  systems  for  the  elimination  of  the  effects  of  vibration, 
noise  and  stresses,  the  company  states. 

More  information?  Circle  Item  73,  postcard,  last  page. 


Year-Round  Electric  Conditioning 

A  line  of  all-electric,  year-round  conditioners  is  an¬ 
nounced  hy  Remington  Air  Conditioning  Division,  Au¬ 
burn,  N.Y.  Units,  called  Incremental  Conditioners  and 
designated  Type  EK,  are  designed  for  existing  or  pro¬ 
jected  multi-room  buildings. 

The  conditioners  provide  air  circulation,  automatically 
controlled  ventilation,  air  cleansing,  dehumidification, 
and  automatic  heating  and  cooling.  Equipment  may  be 


installed  initially  for  heating  only.  Controls  consist  of 
simple  on-off  switch  and  combination  heating-cooling 


thermostat.  Once  unit  is  on,  only  the  thermostat  need 
be  adjusted. 

Ventilation  is  provided  by  a  high-pressure  centrifugal 
blower  through  an  automatically  controlled,  electrically 
operated,  damper.  Whenever  the  air  conditioner  is  off, 
the  damper  is  closed. 

Equipment  is  offered  in  three  cooling  capacities  from 
9000  to  15,100  Btu  per  hr  and  likewise  three  heating 
capacities  from  8000  to  15,300  Btu  per  hr.  These  cooling 
and  heating  capacities  are  available  in  any  combination. 
All  capacities  are  offered  for  either  208  or  230-volt, 
single-phase,  current. 

In  new  buildings,  the  operating  components  of  the 
conditioners  are  installed  in  a  wall  cabinet  of  16-gage, 
zinc-coated  steel  which  is  put  into  place  at  the  time  of 
construction.  In  existing  buildings  the  wall  cabinet  is 
placed  in  the  wall  after  the  necessary  hole  has  been  cut. 
The  only  connection  consists  of  electric  wires. 

More  information?  Circle  Item  74,  postcard,  last  page. 


High-Input  Gas  Burners 

Two  power  gas  burner  models  providing  input  capaci¬ 
ties  to  750,000  and  1,000,000  Btu  per  hr  are  introduced 
by  The  Nu-Way  Corp.,  Rock  Island,  111.  The  company 
states  that  both  models,  the  G-750  and  G-10(X),  can  be 
installed  in  any  boiler  or  furnace  design  with  horizontal, 
revertible  flue  or  in  any  unit  originally  designed  to  be 
fired  with  power  equipment. 

Each  of  the  two  models  is  available  with  a  choice 
of  the  following:  (1 )  thermoelectric-type  pilot  safety  with 


flash  tube  ignition  of  standing-type  pilot;  (2)  electronic 
pilot  safety  and  flash  tube  ignition  of  standing-type  pilot; 
or  (3)  electronic  pilot  safety  with  prepurge  and  electric, 
spark-ignited  intermittent  pilot.  According  to  the  manu¬ 
facturer,  the  two  new  models  are  similar  in  design  to  its 
Models  G-200  and  G-4()0  power  gas  burners,  of  compact, 
trim  design  and  with  quick-remove  panel  for  ease  of 
servicing  all  parts. 

The  two  models  provide  dual  control  of  combustion  air 
so  the  burners  may  be  installed  and  then  adjusted  to 
conditions  of  the  particular  unit  being  fired.  Perform¬ 
ance  tests  are  said  to  have  shown  this  on-the-job  primary 
and  secondary  air  adjustment  feature  insures  quiet  opera¬ 
tion  and  permits  setting  the  burner  for  units  with  either 
low  or  high  static  drop  through  flue  passes. 

More  Information?  Circle  Item  75,  postcard,  last  page. 
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Polyethylene  Pipe 

Addition  of  two  new  lines  of  polyethylene  plastic  pipe 
is  announced  by  Bermico  Div.,  Brown  Co.,  Boston,  Mass. 
Called  Bermico  SD  and  Bronco,  the  pipe  will  fill  out  the 
line,  which  includes  bitumized  fiber  pipe  for  drainage 
and  conduit  for  direct  burial  electrical  wiring 

Bermico  SD  is  a  nontoxic  polyethylene  pipe  bearing 
the  seal  of  the  National  Sanitation  Foundation.  It  is 
approved  for  potable  liquid  use  and  will  find  use  in  jet 
pump  systems  for  drinking  water  supply  and  other  uses. 
A  fecial  twin  pipe  made  for  jet  pump  installations  is 
available  in  1  to  IV^-inch  sizes. 

Bronco  is  a  polyethylene  pipe  ideal  for  farm  use,  out¬ 
side  sprinkling,  irrigation  and  air  circulating  systems. 
Both  Bermico  SD  and  Bronco  are  made  in  all  sizes  from 
Va  to  6-inch  diameter.  A  complete  line  of  fittings  is  also 
available  for  both  brands.  The  plastic  pipe  will  be  dis¬ 
tributed  east  of  the  Rockies  only. 

More  information?  Circle  Item  76,  postcard,  last  page. 

Temperature  Indicating  Label 

A  small  plastic  label,  called  Temp-Plate,  capable  of 
indicating  surface  temperatures  has  recently  been  in¬ 
troduced  by  Pyrodyne,  Inc.,  Los  Angeles,  Calif. 

Calibrated  to  give  an  irreversible  registration  of  tem¬ 
perature,  the  label  is  currently  available  for  indication 
from  100  through  700  deg  F  in  a  choice  of  fifty  incre¬ 


ments,  with  a  tested  indication  accuracy  of  ±  1%. 
Present  development  activities  are  expected  to  increase 
the  temperature  range  to  2000  deg,  the  company  states. 

The  label,  backed  with  adhesive  for  simple  application, 
registers  a  permanent  change  from  white  to  black  as  the 
stated  temperature  level  is  reached,  and  will  adhere  to 
the  mounting  surface  under  a  wide  range  of  exposure 
conditions  until  intentionally  removed.  The  label  will 
detect  over-heating  or  hot  spots  on  wing  surfaces,  nozzles, 
tubing,  valves,  brakes,  radar  panels  and  other  critical 
points  where  excess  temperature  presents  a  hazard. 

More  information?  Circle  Item  77,  postcard,  last  page. 

Oil  and  Gas  Burner  Unit 

A  fuel  burning  unit  for  firing  either  oil  or  gas,  or  a 
combination  of  the  two,  is  announced  by  The  Engineer 
Co.,  New  York,  N.  Y. 

A  feature  of  the  air  register,  which  is  said  to  overcome 
common  difficulties,  is  the  easily  operated  hand-wheel 


used  to  control  the  setting  of  the  air  vanes  through  a 
chain  and  sprocket  for  either  clockwise  or  counterclock¬ 
wise  air  rotation.  To  prevent  binding  or  sticking  of  the 
vanes,  the  shafts  on  which  they  are  mounted  are  made 
of  stainless  steel,  and  they  turn  in  carbon  graphite  bear¬ 
ings.  For  this  reason,  it  is  said,  adjustment  of  the  vanes 
is  easier  because  their  shafts  cannot  become  warped  or 
immovable  by  heat,  or  bind  due  to  corrosion  or  rust. 
Furthermore,  it  is  said  that  control  is  precise,  without 
lost  motion,  particularly  in  adjusting  the  vanes  when 
they  pass  dead  center. 

TTie  register  can  be  made  to  fit  into  any  depth  of 
burner  housing  to  suit  any  fan  or  duct  arrangement  with 
the  simplest,  and  hence  lower,  installation  cost. 

Unit  is  offered  with  a  variety  of  oil  or  gas  burners 
including  standard  range  and  wide  range  mechanical 
atomizing  oil  burners,  steam  or  air  atomizing  oil  burners, 
and  gas  burners  of  either  the  ring  or  gun  type. 

More  information?  Circle  Item  78,  postcard,  last  page. 


Silent  Gas  Furnace  Valve 

Development  of  a  silent  gas  valve,  named  the  Silent 
Knight,  which  uses  a  silicone  damping  fluid  to  eliminate 
the  loud  clank  heard  when  the  thermostat  turns  on  the 
furnace  is  announced  by  White-Rodgers  Co.,  St.  Louis,  Mo. 

A  new  sound-eliminating  principle  is  used.  Usually, 
gas  valves  open  so  quickly  that  operating  parts  bang 
against  their  retainers,  making  a  loud,  irritating  clank 
which  is  carried  along  the  pipe  throughout  the  house.  In 
cold  weather,  valves  can  cycle,  and  clank,  as  many  as 


twenty  times  an  hour.  In  this  gas  valve,  operating  parts 
are  slowed  down  considerably,  easing  them  together  and 
eliminating  the  sound  of  them  striking  one  another.  Slow 
opening  also  tends  to  eliminate  the  pop  caused  when  a 
large  amount  of  inrushing  gas  is  suddenly  ignited. 

By  using  a  silicone  oil  as  a  damping  fluid,  the  com¬ 
pany  has  been  able  to  get  the  desired  effect.  Petroleum 
oils  are  said  not  to  be  effective  for  this  purpose  because 
their  viscosity  changes  greatly  as  temperature  varies. 
Silicones,  however,  are  only  slightly  affected  by  wide 
temperature  changes. 

More  information?  Circle  Item  79,  postcard,  last  page. 

(Continued  on  page  104) 
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Unit-Mounted  ^Packaged”  Controls 
Improve  Unit  Ventilator  Performance 


Barber-Colman  controls  available  for  all  types  of  unit  ventilators . . .  design 
permits  economy  of  factory  installation,  allows  accurate  estimates 


Unit-mounted  “packaged”  control 
systems  for  unit  ventilators  offer 
important  cost  and  performance 
advantages: 

1.  The  complete  control  system,  in¬ 
cluding  the  room  thermostat,  is 
unit  mounted.  The  wall  thermo¬ 
stat  is  eliminated.  Installation  cost 
is  lower  and  factory  installation 
is  practical. 

2.  Cost  estimating  is  simplified  and 
becomes  more  accurate  as  package 
controls  eliminate  many  installa¬ 
tion  variables. 

3.  Control  accuracy  is  improved  be¬ 
cause  a  true  aspirating  principle 
is  employed  and  thermostat  can¬ 
not  be  tampered  with  by  un¬ 
authorized  personnel. 

Barber-Colman  “packaged”  control 
systems,  containing  all  necessary  com¬ 
ponents,  interconnecting  plug-in  wiring 
and  damper  linkage,  are  available  for 
the  four  basic  types  of  unit  ventilators 
in  common  use  today.  The  various 
systems  are  described  in  the  following 
paragraphs. 

Steam  and  hot  water  units  utilizing 
coil  valves  for  control  of  heat  output: 
Refer  to  Fig.  1.  In  this  system  a  unit- 
mounted  room  and  discharge  thermo¬ 
stat  controls  a  motor-operated  valve 
located  in  the  coil  supply  or  return 
line.  This  valve,  with  high  rangeability 
equal  percentage  throttling  plug,  ad¬ 
justs  heat  output  by  controlling  rate 
of  steam  or  water  flow  through  the 
coil,  thus  providing  sensitive  and  uni¬ 
form  (free  from  cycling)  temperature 
control  The  discharge  element  insures 
positive  control  of  discharge  tempera¬ 
tures  throughout  the  entire  heating  and 
cooling  cycle. 

A  spring- return  motor  operator,  com¬ 
bined  with  a  unit-mounted  thermostat, 
controls  damper  position.  Positive  se¬ 
quencing  prevents  outside  air  damper 
from  opening  beyond  minimum  before 
the  coil  valve  is  tightly  seated.  This 
assures  most  economical  operation  and 
proper  control  of  discharge  tempera¬ 
tures  during  periods  of  ventilation  and 
natural  cooling. 

Hot  water  units  utilizing  face  and  by¬ 
pass  damper  control  of  heating  (or 
cooling)  output:  Refer  to  Fig.  2. 
Controls  for  these  units  include  a  com¬ 
bined  unit-mounted  room  and  discharge 
thermostat  and  positive  positioning 
motor  operator,  which  act  together  to 
position  the  coil  bypass  and  the  out¬ 
door-return  air  dampers  in  positive 
sequence,  affording  balanced  control  of 


both  room  and  discharge  temperatures. 
In  units  equipped  for  chilled  water 
cooling,  a  change-over  thermostat 
senses  change  in  supply  water  tempera¬ 
ture  and  switches  the  unit  ventilator 
control  system  to  the  appropriate  cycle. 

Electric  heat  units:  Refer  to  Fig.  3.  A 
single  controller  (combined  dual¬ 
element  thermostat,  positive-positioning 
motor  operator  and  heater  control 
switches,  all  on  one  chassis)  accom¬ 
plishes  smooth  system  response  by 
positioning  the  outdoor- return  air 
damper,  energizing  or  de-energizing 
heaters  in  increments  and  opening  or 
closing  the  fan  motor  circuit.  De¬ 
energizing  of  unit  fan  motor  and 
heaters  during  unoccupied  periods  or 
on  shutdown  is  automatic. 

Gas  and  oil-fired  units:  Refer  to  Fig.  4. 
A  dual-element  thermostat  and  posi¬ 
tive-positioning  motor  operator  (ad¬ 
vantageously  combined  in  some  units) 


positions  the  outdoor  and  return  air 
dampers,  and  provides  time-modulated 
on-off  control  of  the  heat  source. 

Note:  Information  on  control  systems 
for  all  large-capacity  auditorium-type 
units  is  available  on  request. 

Ask  for  New  Application  File  —  Speci¬ 
fications  and  details  on  control  hook¬ 
ups  for  all  leading  makes  and  models 
of  unit  ventilators.  Call  your  Barber- 
Colman  representative  or  write  today. 


Automatic 

Controls 


‘Better  Control . .  .Electrlcelly" 

Barber-Colman 
Com  pa  n  y 

Dept.  S,  1302  Rock  Street,  Rockford,  lllirtoii 
Field  Offices  in  Principol  Cities 
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•  It*s  Flush  With  The  Wall 


•  It  Conceals  All  Plumbing 
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•  It's  Off  The  Floor 


Compact  Gas-Fired  Boilers 

Continental  Manufacturing  Co.,  Baltimore,  Md.,  an¬ 
nounces  new  Series  G  gas-fired  boilers  available  for 
immediate  delivery.  Seven  sizes  from  84,000  to  210,000 
Btu  per  br  allow  proper  beat  loss  sizing.  All  sizes  are 


It’s  completely  self-contained.  It’s  versatile— can 
be  mounted  at  any  height  to  accommodate  chil¬ 
dren,  youngsters  or  adults  .  .  .  can  be  installed 
on  the  wall,  or  in  semi  or  full  recess.  It’s  compact 
—saves  up  to  %  of  the  space  required  for  con¬ 
ventional  coolers.  And  it’s  modern  —  a  major 
achievement  in  water  cooler  design.  Write  today 
for  full  information  on  this  new  concept  in  water 
cooler  construction. 

flwr*  or*  22  oth»r  CordUy  Electric  Drinking  Water  Coolers,  tool 


CORDLEV  A  HAVES 

A43  Fourth  Avonuo, 
Now  York  16.  N.  V. 


31  inches  high,  and  are  approved  for  installation  on 
wood  floors. 

Compact  design  enables  unit  to  be  installed  in  con¬ 
fined  locations.  Tankless  copper  coil  for  domestic  water 
is  (^ional  and  can  be  added  later.  Units  are  offered 
packaged,  as  shown,  to  minimize  on-the-job  labor. 

More  information?  Circle  Item  81,  postcard,  last  page. 

(Continued  on  page  106) 
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the  most  important  improvement  in 
electric  water  coolers  in  30  years! 

The  All-New 

Cordwa.!! 


(Continued  from  page  102) 


Wall-Hung  Fountain 


An  electric  water  cooler  that  can  be  mounted  on  the 
wall  without  exposed  brackets  or  plumbing  is  offered  by 
Cordley  &  Hayes.  New'  York,  N.Y.  Named  the  Cord- 
wall,  its  introduction  was 
prompted  by  the  good  re¬ 
sponse  to  the  company’s 
heavy  steel  bracket,  intro¬ 
duced  four  years  ago,  which 
allows  wall  suspension  of 
standard  coolers. 

Unit  is  off  the  floor, 
mounted  either  flush,  semi- 
recessed,  or  recessed,  at  any 
height  to  accommodate 
children  or  adults.  Cabinet 
is  neutral  grey  baked 
enamel  which  tapers  from 
a  13-inch  depth  at  the  top 
to  9  inches  on  the  bottom. 

Bubbler’s  built-in  regulator  allows  uniform  fluid  flow 
regardless  of  water  pressure  between  20  and  100  psi.  A 
glass  filler  can  be  added  without  removing  the  top  plate. 

To  install,  roughing-in  detail  is  positioned  with  tem¬ 
plate  included  with  unit.  Then,  with  heavy  steel  bracket 
provided  as  standard  equipment  secured  to  wall,  cooler 
is  hung  in  place  and  connected. 

More  information?  Circle  Item  80,  postcard,  last  page. 
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rfC  ITr/fe  for  your  free  copy  of  this 

comprehensive  guide  to  the  quality-built  Waterloo  line. 

WATERLOO  REGISTER  COMPANY,  INC. 


WiMERLeO 

^AirDiffuMtm 

>  EQUIPMINT 


P.O.  BOX  72,  WATBRUOO,  IOWA 
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*  Fully  illustrated 

*  Color  keyed  for  easy  reference 

*  Contains  complete 

data  on  wide  range  line  of 
grilles  and  registers 


This  new  58-page  Catalog 
gives  you  information  you  need  on 
Waterloo’s  complete  line  of 
return  and  supply  registers,  extruded 
aluminum  Airline  grilles, 
removable  core  grilles,  volume  control 
dampers  and  door  ventilators. 

Each  type  of  unit  is  well  illustrated 
and  keyed  in  color  for  quick 
reference.  The  catalog  contains  many 
recent  design  developments. 
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NEW 

WATERLOO 


IMPROVED  30  MODEL,  1,000  THRU 

D-H  CENTRAL 

30,000  CFM,  H-  AND  V- SERIES 


HI 


ARE  MODULAR  CONSTRUCTED 


HAVE  INSIDE  MOTOR  MOUNTING 


HORIZONTAL  MODEL 


THE  BEST  OF  PROVED-BEST 
FEATURES  'N  SOME  NEW  ONES, 
TOO:  SEaiONALIZED  CONSTRUCTION. 
FULL  ACCESS  TO  ALL  EXPOSED  AREAS. 
FRAME,  STRUaURAL  STEEL  ANGLES, 
WELDED  FOR  RIGIDITY.  FAN  SECTION 
MAY  BE  FIELD-ROTATED.  FANS, 
FORWARD  CURVE,  DIDW,  CAST  IRON 
CENTER  HUB.  EXTRA  DEEP  COIL 
SECTION  CAN  ACCOMMODATE 
10-ROW  COILS.  DRAIN  CONNECTIONS 
BOTH  ENDS.  INSULATED  DRAIN  PAN 
INDEPENDENT  OF  UNIT.  SELF¬ 
ALIGNING,  LIFETIME  LUBRICATED 
BEARINGS.  HIGH,  LOW  VELOCITY 
FILTERS.  SEND  FOR  TIME-SAVER  “FAN 
PERFORMANCE  CURVES'.' 


arauer-hansoM 

DIVISION  m  NATIONAL  U  S  NADIATOH  COUP. 

3301  MEDFORD  STREET 
LOS  ANGELES  63.  CALIFORNIA 
CABLE:  CLICONI  LOS  ANGELES 
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(Continued  from  page  104) 

Horizontal  Fan-Coil  Unit 

A  year-round  horizontal  fan-coil  air  conditioning  unit, 
for  apartments,  hotels  and  motels,  is  announced  by  Ameri¬ 
can-Standard  Plumbing  &  Heating  Div.,  New  York,  N.Y. 
This  unit.  Type  30  Remotaire,  is  designed  for  use  with 
hot  or  chilled  water  in  concealed  overhead  installations, 
such  as  in  dropped  ceilings  or  closets.  With  the  use  of 
this  unit,  air  conditioning  can  be  removed  from  the  ex¬ 
terior  wall,  freeing  its  design,  particularly  for  floor-to- 
ceiling  glass,  according  to  the  company. 


Fan  load  and  motor  speed  are  carefully  matched  in  the 
unit  for  optimum  performance  at  low  operating  cost. 
Effective  conditioning  is  assured  by  the  large-surface-area 
three-row  coil.  Drain-pan  design  of  the  unit  offers  posi¬ 
tive  sweat  protection. 

More  information?  Circle  Item  82,  postcard,  last  page. 

High  Temperature  Exhaust  Fans 

A  line  of  exhaust  ventilating  fans,  engineered  to  pro¬ 
vide  maximum  exhaust  per  horsepower  used,  is  announced 
by  Sinks  Manufacturing  Co., 

Chicago,  Ill.  Fans  are  de-  ^ 

signed  for  exhaust  hoods  and 
oven  air  seals,  and  will  func- 
tion  at  top  efficiency  at  tern- 
peratures  ranging  from  mi- 
nus  40  to  plus  400  deg  F,  ^ 

the  company  states.  T  ^  ' 

Fan  housings  are  avail- 
able  with  single  mounting 

ring  or  with  double  flush  . 

rings.  Drive  motors  are  ^ 

mounted  outside  the  duct  on  -  oBf 

a  base  which  provides  belt 

take-up.  Both  the  V-belt  and 

the  fan  pulley  are  enclosed 

in  a  dust-  and  vapor-tight  housing.  All  fans  are  of  the 
six-blade  aero  type,  precision  mounted  on  a  steel  shaft 
which,  in  turn,  revolves  on  high  temperature  ball  bear¬ 
ings  to  ensure  smooth  and  efficient  operation. 

Motor  horsepower  requirements  range  from  ^4  to 
Fan  and  duct  sizes  range  from  18  to  42  inches.  Free  air 
delivery  ranges  from  3180  to  29,500  cfm. 

More  information?  Circle  Item  83,  postcard,  last  page. 
(Continued  on  page  108) 
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General  Contractor — C.  L.  Peck  Construction  and  Realty  Company;  Plumbing  Con¬ 
tractor —  Mehring  and  Hanson  Company;  Pipe  Jobber  —  Grinnell  Co.  of  the  Pacific. 


Fashion  Square  is  unique.  It's  tlie  first  large  shopping  development 
in  the  country  to  be  devoted  primarily  to  modern  fashion, 
both  in  wearing  apparel  and  home  decor.  Covering  45  acres  in  Santa 
Ana,  California,  it  was  conceived  and  built  by  Bullock’s,  Inc. 

Steel  pipe  serves  Fashion  Square’s  main  building,  Bullock’s  Santa  Ana, 
where  Beth-Co-Weld  was  installed  for  the  plumbing  and  heating 
lines,  vent  lines,  and  in  the  fire  sprinkler  system.  Today, 
top  builders  use  steel  pipe  because  it’s  low  in  cost,  quickly  installed, 
long  in  service.  And  Beth-Co-Weld  is  steel  pipe  at  its  best. 

On  your  next  job,  use  Bethlehem  steel  pipe.  You  can  be  sure  it  will 
do  the  best  possible  job  at  the  most  reasonable  cost. 


Bethlehem  steel  pipe  warks  easily,  installs 
fast.  Beth-Co-Weld  is  furnished,  black  or 
galvanized,  in  sizes  from  '/z  to  4  in.,  nom., 
and  in  uniform  21 -ft  lengths,  +  1 -in.,  as 
well  as  in  random  and  cut  lengths.  Larger 
diameters  are  produced  by  Bethlehem  as 
electric  resistance-weld  steel  pipe. 


BETHLEHEM  STEEL 
COMPANY 

BETHLEHEM,  PA. 


Export  Distributor:  Bethlehem  Steel  Export  Corporation 

BETHLEHEM  STEEL 
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time-saving 

maintenance 

tool 


checks  any 
temperature 
—in  3  seconds 


Here’s  a  handy,  portable  tool  that  can  save  you 
hours  of  time  in  checking  surface  temperatures 
of  steam  traps,  water  lines,  electric  motors, 
bearings,  etc. 

The  Alnor  Pyrocon  gives  instant,  accurate 
temperature  readings  of  any  surface:  metallic 
or  non*metallic,  flat,  curved — even  revolving 
surfaces.  It’s  a  well-balanced  instrument 
mounted  in  a  sturdy  case  for  protection  against 
the  usual  hazards  of  on-the-job  service.  Jeweled 
movement  is  also  heavy-duty,  shock-resistant 
type  that  will  withstand  hard  and  continuous 
use... performing  with  laboratory  accuracy. 

A  wide  selection  of  thermocouples  and  ex¬ 
tension  arms  assures  its  adaptation  to  your 
needs.  Eight  standard  F.  scale  ranges  are  avail¬ 
able  up  to  2000°  F.  Send  for  complete  details 
contained  in  Bulletin  4237.  Illinois  Testing 
Laboratories,  Inc.,  Room  314,  420  N.  LaSalle 
St.,  Chicago  10,  IlL 


PRECISION  INSTRUMENTS 
FOR  EVERY  INDUSTRY 


(Continued  from  page  106) 

Filter  Holder  for  Sampling 

Gelman  Instrument  Co.,  Chelsea,  Mich.,  announces  its 
Stack  Sampling  filter  holder.  The  filter  holder  is  designed 
to  be  used  to  determine  dusts 
and  aerosol  concentration  in 
smoke  stacks,  process  ducts 
and  other  closed  systems. 

In  use,  a  high-effioiency 
dust  filter  is  inserted  in  the 
holder  and  suction  is  applied 
to  one  end.  After  a  dust  sam¬ 
ple  has  been  collected  the 
filter  is  removed.  Dusts  may 
then  be  determined  by  weight 
or  microscopic  examination. 

When  used  with  special  mem¬ 
brane  filters,  dusts  may  be 
counted  and  sized  directly  on 
the  collecting  surface  of  the 
filter.  Radioactive  aerosols  may  be  determined  by  re¬ 
moving  the  filter  and  placing  it  in  a  counting  chamber. 
It  is  possible  to  determine  even  weak  beta  and  alpha 
emitters  since  the  particles  are  not  em}>edded  in  the 
filter  material. 

Filter  holders  are  supplied  in  1,  2.  and  3-inch  sizes. 
The  body  of  the  filter  is  constructed  of  anodized  alumi¬ 
num;  the  support  screen  is  of  stainless  steel. 

More  information?  Circle  Item  84,  postcard,  last  page. 


Heats  30,000-Galloii  Pools 

Addition  of  a  gas-fired  Burkay  swimming  pool  heater 
to  its  line  is  announced  by  Permaglas  Div.,  A.  0.  Smith 
Corp.,  Kankakee,  Ill.  Called  the  30F,  it  is  designed  for 
heating  pools  of  approximately 
.30,000  gal  capacity.  Rated  at 
300,000  Btu  per  hr.,  it  is  fully 
automatic. 

A  flow  switch  operates  in 
the  following  manner:  When 
the  filter  pump  turns  on  and 
begins  to  circulate  water 
through  the  system,  the  flow 
switch  activates  the  heater 
burner.  When  water  flow  sub¬ 
sides,  the  switch  shuts  off  the 
burner.  In  this  way,  pool  tem¬ 
perature  is  maintained  and  the 
heater  is  in  operation  only 
when  adequate  water  is  circu¬ 
lating  through  the  system. 

Two  thermostats  are  furnished  as  standard  equipment 
for  correct  regulation  of  the  system.  The  heater  is  only 
66Vi  inches  high,  25  3/16  inches  in  diameter.  It  needs 
no  special  support,  foundation,  or  platform.  A  self¬ 
generating  electrical  system  eliminates  the  need  for  any- 
wiring  or  outside  supply  of  current. 

More  information?  Circle  Item  85,  postcard,  last  page. 

(Continued  on  page  110) 
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Dravo  ComnHtrcM  hoater 


Dravo  Paraflo  heater  and  Suspended  Unit  heater 


ONLY  DRAVO 
HAS  ALL 


1.  FULL  LINE— A  size  and  type  for  every  heating  need 

2.  DESIGN  AND  APPLICATION  KNOW-HOW 

3.  NATION-WIDE  SERVICE 
A.  RESEARCH 


Dravo ’s  full  line  of  heaters  is  backed  by  a  highly  trained  and  extensive  service 
organization,  with  a  reputation  for  dependability  and  thoroughness. 

This  is  only  one  of  the  “extras”  that  benefit  Dravo  customers.  The  perform¬ 
ance  built  into  every  Dravo  heater  is  applied  so  that  each  installation  functions 
with  maximum  efficiency.  This  is  only  possible  because  every  Dravo  technical 
representative  is  a  qualified  heating  engineer. 

Complete  research  and  laboratory  facilities  conduct  continuous  studies  of 
heater  design  problems.  With  the  experience  gained  from  over  10,000  installa¬ 
tions,  these  studies  result  in  basic  improvements  in  all  phases  of  both  heater 
engineering  and  its  application  to  unusual  heating  problems. 

Make  sure  you  get  “ALL  4”  when  you  are  buying  space  heating.  Only 
Dravo  has  the  manpower,  the  technical  background,  and  the  facilities  to 
assure  your  getting  the  most  for  your  money.  Write  Dravo  Corporation, 
Pittsburgh  22,  Pennsylvania. 


DRAVO 

CORPORATION 
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U.S.A.  Potent  Not. 

3,722,372  ond  2,853,874. 
Other  Potent!  Pendina. 

‘Covered  by  exclutlve  foreign  potents 


Increases  heating  and 
combustion  efficiency! 


i  Provides  air  power  for 
I  buik  materials  handling! 


News  of  Equipment  and  Materials 


Quhkdrah.  ..THE  WORLD’S  SAFEST 
POWER  DRAFT  UNIT  FOR  INDUSTRIAL,  RESIDENTIAL 
AND  INSTITUTIONAL  EXHAUSTING 


Exhausts  corrosive  gases 
and  abrasives! 


Quickdraft  provides  industry,  commerce,  institu¬ 
tions  and  homebuilders  power  draft  engineered  for 
economical  and  efficient  combustion  regardless  of 
building  or  atmospheric  conditions.  Models  suitable 
for  every  heating  or  incinerator  application  .  .  . 
eliminate  pulsating  or  chattering,  puffing,  smoking 
and  sooting.  Reduce  building  costs,  no  tall,  unsightly 
stacks  required.  Quickdraft  also  provides  industry 
with  V4  inch  to  60  inches  W.G.  static  pressure  for 
exhausting  corrosive  gases,  abrasives  and  paint 
spray.  Heavy-duty,  high-pressure  models,  6  inches 
to  30  inches  diameter,  are  available  for  moving 
bulk  materials  or  anything  that  can  be  moved  by 
air.  Because  there  are  no  motors,  fans  or  bearings 
in  exhaust  line,  only  Quickdraft  avoids  costly  clog¬ 
ging,  corrosion  of  moving  parts  or  fan  failure. 


IMPORTANT  NOTICE 

For  wifhtfonding  corrotivg  gates,  all  Quickdraft  units  are 
available  in  standard  acid  resisting  vitreous  enamel.  No.  316 
Stainless  Steel,  rigid  plastics  (P.V.C.)  and  with  plastic  and 
Fiberglot  coatings. 


Send  for  QUICKDRAFT  ENGINEERING 


DATA  on  your  applicolian 


Qvfclrrfrolf 


CORPORATION 


O  Canton  1,  Ohio 


(Continued  from  page  108) 


Half-Inch  Baseboard  Tubing 


Constructed  of  aluminum,  black  anodized,  the  machine 
features  a  one-piece,  6  by  9-inch  interchangeable  scale 
with  white  numerals  that  will  not  rub  off.  It  is  divided 
into  16ths  or  10/50ths,  with  a  360-deg  protractor. 

Unit  comes  with  or  without  lightweight  drawing  board. 
More  information?  Circle  Item  87,  postcard,  last  page. 

(Continued  on  page  112) 
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A  new  V^-inch  baseboard  tubing  for  zone  control 
hot  water  heating  systems,  recently  developed  by  the 
Edwards  Engineering  Corp.,  Pompton  Plains,  N.J.,  now 
offers  industry-approved  ratings  said  to  be  greater  than 
those  of  standard  %-inch  tuhing. 

The  company’s  line  of  baseboard  units  now  includes 
both  the  new  l/4-inch  and  the  standard  %-inch  nominal 


tube  sizes  plus  high-capacity  units;  all  are  available  in 
unbroken,  factory-cut  lengths  from  2  to  20  ft  for  fast, 
wall-to-wall  installation.  All  covers  feature  Acousti-cover 
lining,  to  minimize  noise  and  are  also  available  in  copper- 
tone,  chrome,  flat  white  or  the  new  wood-grain  finish. 

Because  of  the  versatility  of  the  system,  it  is  suitable 
for  every  baseboard  heating  problem,  whether  in  single 
or  multi-zone  installations,  the  manufacturer  states. 
More  information?  Circle  Item  86,  postcard,  last  page. 


Portable  Drafting  Machine 


The  Draftetle  Senior  is  a  larger  drafting  machine, 
produced  by  David  Miller  &  Associates,  Beverly  Hills, 
Calif.,  which,  like  its  smaller  predecessor,  folds  like  a 
jackknife  to  fit  into  a  briefcase.  It  can  be  opened  to 
attach  to  its  drawing  board,  a  desk,  or  table. 


AtCHITECTS; 

Small  and  Boaz 
Raleigh,  N.  C. 

ARCHITECTS 

ASSOCIATED: 

Antonin  Raymond  & 

L  L  Rado 

MECHANICAL 

ENGINEER: 

General  Engineering 
Associates, 
Washington,  O.C. 

MECHANICAL 

CONTRACTOR: 

W.  H.  Sullivan  Co.  Inc, 
Greensboro,  N.  C 
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Home  Security  Life  Insurance  Company 
Building,  Durham,  North  Carolina 


B&G 

UNIVERSAL  PUMPS 
’’COULDN’T  BE  QUIETER” 

•Says  Plant  Engineer  of  system 
designed  for  quiet  operation 


Where  quiet  operation  is  fully  as  important  as 
proper  head  and  capacity — B&G  Universal  Pumps 
are  the  answer.  In  the  outstanding  new  home  office 
of  Home  Security  Life  Insurance  Company,  B&G 
Universals  circulate  hot  water  for  heating 
and  chilled  water  for  air  conditioning.  Says  the 
plant  engineer:  "We  have  complete  satisfaction — 
the  pumps  couldn’t  be  any  quieter.” 

B&G  Universal  Pumps  are  designed  and  built 
for  just  one  piupose:  To  meet  the  exacting  demands 
of  circulated  water  heating  and  cooling  systems 


Battery  of  B&G  Universal  Pumps  used  for 
circulating  heating  and  cooling  water. 


dependably,  smoothly,  silently.  To  that  end  they  are 
built  with  such  features  as  specially  built,  more 
costly  motors,  tested  for  quietness ...  oversized 
shafts  of  hardened  alloy  steel... long  sleeve 
bearings ...  noise  dampening  spring  couplers...  oil 
lubrication  and  leak-proof  mechanical  seals. 

B&G  Universal  Pumps  are  of  vertical  Split- 
Case  construction  with  removable  bearing  frames. 
This  allows  easy  servicing  without  breaking  pipe 
connections  or  motor  leads. 

B&G  Universal  and  Booster  Pumps  are  pre¬ 
ferred  because  they’re  quiet,  where  silence  counts. 


Bell  &  Gossett 

COMPANY 

DGpt.  FU*4»  Morton  Grovo,  Illinois 

Csnsdisn  Lktnstt;  S.  A.  Armstrong,  Ltd.,  1400  O’Connor  Drivt,  Toronto  16,  Ontario 
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(Continued  from  page  110) 

Improved  Dioio 

An  improved  non-reproducible  diazo-type  intermediate 
paper  is  announced  by  Frederick  Post  Co.,  Chicago,  Ill. 
The  easily  readable  phantom  blue  images  on  Post  206 
PBT  prints  do  not  block  actinic  light,  and  consequently 
will  not  reproduce.  However,  pencil  or  ink  lines  subse¬ 
quently  drawn  in  over  the  phantom  blue  lines  do  repro¬ 
duce.  Printback  speed  for  the  subsequent  prints  of  the 
pencilled-in  data  is  excellent  due  to  the  specially  trans- 
parentized  vellum  the  company  uses,  it  states. 

The  paper  lends  itself  to  a  variety  of  uses.  Marginal 
information  accompanying  an  original  drawing,  but  not 
intended  to  be  reproduced  for  general  distribution,  may 
l>e  printed  in  phantom  blue.  This  supplementary  data  will 
not  subsequently  reproduce;  pencil  or  ink  lines  drawn 
or  traced  over  the  phantom  blue  lines  will  pick  up  these 
images  on  any  type  of  print  made  later  from  the  PBT 
intermediate. 

A  special  adaptation  of  the  paper  is  in  the  field  of 
special  grid,  isometric,  or  cross-section  forms  which  are 
not  available  commercially  with  rulings  printed  on  non- 
reproducible  blue  tracing  paper.  The  PBT  sheets  may 
be  prepared  to  size  from  the  desired  gril  papers,  and 
the  drawing  executed  using  the  phantom  blue  lines  as 
guides.  When  reproduced,  only  the  drawing  will  appear. 
More  information?  Circle  Item  88,  postcard,  last  page. 


Electronic  Air  Cleaner 

An  electronic  air  cleaner,  patterned  after  units  devel¬ 
oped  for  U.  S.  atomic  submarines,  is  introduced  by  Trion, 
Inc.,  McKees  Rocks,  Pa.  Known  as  the  Model  LCT,  unit 
is  said  to  offer  “true-plate”  type  electronic  air  cleaning. 

Designed  for  horizontal  or  vertical  air  flow,  and  fitted 
into  the  return  air  duct  ahead  of  the  furnace  and/or  air 


conditioner,  unit  needs  no  water  or  drain  connections. 
All  parts,  including  the  collector  cell,  can  be  removed 
easily  from  the  cabinet  for  cleaning.  The  cell  can  be 
washed  in  a  tub  or  hosed  down  with  a  common  garden 
hose,  dried  quickly,  and  put  back  into  service,  all  within 
a  matter  of  minutes,  the  company  states. 

The  model  boasts  an  efficiency  rating  of  90%  or  better 
according  to  the  National  Bureau  of  Standards  dust-spot 
method  using  atmospheric  air  in  the  removal  of  dirt, 
dust,  pollen,  germs  and  other  airborne  contaminants. 
More  information?  Circle  Item  89,  postcard,  last  page. 
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Gas  Conversion  Burner 

Its  Twinshot  gas  conversion  burner,  announced  by 
International  Heater  Co.,  Utica,  N.Y.,  is  said  to  give 
great  stability  of  flame  and  pilot  because  all  combustion 
air  is  delivered  to  the  point  of  use. 

Two  V-3  burner  tubes  each  have  three  different  gas-air 
velocities,  said  to  result  in  unusual  flame  retention  and 
elimination  of  turbulence  and  noise.  This  tube  design 


and  the  flame  spreader,  the  company  states,  makes  it 
possible  to  tailor  the  size  and  shape  of  the  flame  exactly 
to  the  available  combustion  space,  whether  small,  large, 
round,  or  square.  Burner  can  be  adjusted  to  meet  any 
condition  because  its  flame  pattern  is  not  fixed. 

Unit  can  be  mounted  in  an  oil  burner  flange  or  be 
leg-supported.  Pilot  and  burner  are  rigidly  aligned.  The 
entire  assembly  can  be  removed  without  distrubing  ad¬ 
justments.  In  the  majority  of  cases,  unit  retains  full  oil 
rating  of  furnace  or  boiler.  Two  models  are  offered,  AGA 
listed:  70,000  and  280,000  Btu  input. 

More  information?  Circle  Item  90,  postcard,  last  page. 


Explosion  Type  Sewage  Grinder 

An  explosion  type  sewage  grinder,  offered  by  Mc¬ 
Pherson,  Inc.,  Tampa,  Fla.,  is  said  to  eliminate  clogged 
sewers  and  unevenly  loaded  disposal  fields. 

Unit  grinds  and  aerates  sewage.  The  grinding  of 
normal  sewage  is  accomplished  largely  by  sonic  impulses 
at  a  frequency  of  180,000,  finely  disintegrating  all  di¬ 
gestible  materials.  Material  not  sonically  disintegrated 
is  mechanically  ground  through  a  %-inch  clearance  by 
an  explosion  ty|)e  grinding  action,  which  action,  the  com¬ 
pany  explains,  may  be  compared  to  a  rotary  ty|)e  power 
lawn  mower. 

Recommended  locations:  (1)  entering  sewer  from 
buildings,  such  as  hotels,  factories,  military  centers, 
schools,  subdivisions,  added  sewers,  etc.;  (2)  before 
releasing  into  stream,  pond,  or  lagoon;  (3)  before 
pumps;  (4)  before  surface  or  sub-surface  disposal  fields; 
(5)  in  existing  sewers,  to  multiply  their  capacity. 

Five  units  are  built,  for  4,  6,  8,  10,  and  12-inch 
sewers.  Included  with  machine  is  motor,  reversing 
switch,  magnetic  starter,  and  pipe  flanges. 

More  information?  Circle  Item  91,  postcard,  last  page. 

(Continued  on  page  114) 
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At  the  CANADIAN  NATIONAL  EXHIBITION.  Toronto,  Ontario 
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Above:  Foyer  of  Theatre  with  1325  seating  capacity  shown  below. 


(D-U) 


In  the 

Queen  Elizabeth 
Building 

Canadian  National  Exhibition 


■  POWERS 

Regulates  the  Climate  of  Progress 

In  this  “most  outstanding  building  of 
its  kind  in  the  British  Commonwealth” 
the  proper  thermal  environment  is  pro¬ 
vided  by  a  Powers  Quality  System  of 
Air  Conditioning  Control. 

The  unique  exhibition  facilities  in 
the  Queen  Elizabeth  Building  have 
been  widely  acclaimed  as  the  best  and 
most  versatile  in  Canada.  The  building 
also  contains  one  of  the  Dominion’s 
finest  equipped  theatres,  executive  of¬ 
fices  for  the  CNE  administrative  staff, 
a  branch  bank  and  a  large  attractive 
dining  room  and  lounge. 

Below:  Exterior  view  of  Exhibit  Holl  area. 


Architects:  PAGE  A  STEELE,  Toronto,  Ont. 

Mech.  Engineers:  N.  FODOR  A  ASSOCIATES,  LTD. 

If  You  Are  Planning  a  New  Building— 
a  school,  hospital,  factory,  church  or 
commercial  building,  ask  your  archi¬ 
tect  or  engineer  to  include  a  Powers 
Quality  System  of  Temperature  Con¬ 
trol.  You  will  benefit  from  Powers  com¬ 
plete  responsibility  for  a  correctly 
engineered  control  system,  proper  in¬ 
stallation,  continuous  operation  with  a 
minimum  of  repairs— and  service  when 
required  from  offices  in  cities  from 
coast  to  coast. 

THE  POWERS  REGULATOR  CO. 

SKOKIE,  ILL.  I  Offices  in  85  cities  in  U.S.A. 
and  Canada  |  See  your  Phone  Book 

Automatic  Tomparaturo  and  Humidity  Control 
Sinca  INI 
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(C.onUnued  from  112) 

Steam,  Hot  Water  Generators 

A  line  of  packaged  scotch-type  low  pressure  steam  and 
hot  water  generators  is  announced  by  National-U.  S. 
Radiator  Corp.,  Johnstown,  Pa.  To  be  marketed  under 
the  brand  name  Bonnie  Scot,  the  line  is  available  in 
20,  30,  40,  50  and  60-hp  models,  with  net  ratings  from 
499, (XX)  to  1,498,000  Btu  per  hr. 


Designed  to  meet  the  demands  of  a  wide  range  of 
institutional,  commercial  and  industrial  applications 
where  low  pressure  heating  and/or  process  steam  is 
required,  units  are  available  for  oil.  gas,  or  combination 
oil-gas  firing.  Assembled,  wired  and  tested  at  the  factory, 
they  are  shipped  ready  for  immediate  operation.  Only 
pipitig  and  power  connections  in  the  field  are  required. 

Three-pass  boiler  design  provides  full  5  sq  ft  fireside 
heating  surface  and  80%  thermal  efficiency,  certified  by 
the  manufacturer.  Unit  is  fully  “wet  back,”  eliminating 
the  need  for  rear  refractory  or  suspended  arch.  Forced 
draft  firing  requires  no  stack  or  chimney;  only  a  vent 
to  a  point  of  safe  discharge  is  needed. 

More  information?  Circle  Item  92,  postcard,  last  page. 


Pipe  Sealant  Tape 

A  chemically-inert  tape  designed  to  seal  and  to  perma¬ 
nently  lubricate  pipe  joints  is  announced  by  Minnesota 
Mining  and  Manufacturing  Co.,  St.  Paul,  Minn. 

Called  “Scotch”  brand  pipe  sealant  tape.  No.  547,  this 
unfused  film  tape,  available  in  3  and  4  mil  calipers,  can 
be  applied  in  seconds  and  conforms  to  all  types  of  pipe 


threads  and  fittings,  according  to  the  company.  It  can 
withstand  processing  temperatures  from  the  liquid-oxygen 
range  through  that  of  super-heated  steam.  It  is  not  affected 
by  oil  traces  or  other  lubricants  in  the  steam  line. 


Although  lion-adhesive,  the  tape  is  sufficiently  cohesive 
to  stick  to  its  own  glossy  surface.  Its  easy  application 
eliminates  the  need  foi  brushing  dope  solutions  on  pipe 
fittings.  It  can  be  applied  by  one  person,  and  a  single 
wrapping  affords  full  protection.  Excess  tape  can  be 
torn  off  easily. 

This  white,  pliable  tape  is  available  in  convenient  36 
yard  rolls  in  to  8-inch  widths. 

More  information?  Circle  Item  93,  postcard,  last  page. 


A  ventilator,  called  Thermvent,  equipped  with  a  self- 
contained  thermostat  which  automatically  regulates  the 
flow  of  air  according  to  temperature  change,  is  announced 
by  Zerhan  Industries, 

Inc.,  Detroit,  Mich. 

Louvers  automati¬ 
cally  close  in  cold 
weather  to  prevent 
heat  loss,  automati¬ 
cally  open  in  warm 
weather  to  allow  air 
circulation  for  cool¬ 
ing.  The  units  require 
no  wiring  or  servic¬ 
ing  and  are  said  to 
be  maintenance-free. 

Ventilator  has  been 
designed  for  both 
residential  and  com¬ 
mercial  use. 

Units  come  in  a  w  ide  range  of  sizes  and  models,  rang¬ 
ing  from  gable,  roof,  or  soffit  types  to  crawl  space  vents. 
Fusible  link  control,  which  is  available  on  all  models, 
automatically  closes  the  louvers  in  the  event  of  a  fire. 
Other  models  open  automatically  in  the  event  of  a  fire. 
The  vent  mechanism  is  made  of  aluminum,  and  the 
thermostat  mechanism  is  made  of  zinc  dichromate  plated 
steel.  The  units  are  built  to  standard  ventilator  opening 
sizes  so  they  can  be  installed  for  use  in  conjunction  with 
or  in  place  of  regular  open  ventilators. 

More  information?  Circle  Item  94,  postcard,  last  page. 


New  Chemical  Improves  Insulation 

Commercial  availability  of  an  amino-silane  chemical 
that  reacts  with  both  organic  and  inorganic  materials 
to  unite  them  in  a  strong,  durable  bond  has  been  an¬ 
nounced  by  Dow  Corning  Corp.,  Midland,  Mich.  Identi¬ 
fied  as  Dow’  Corning  Z-^20,  the  new  brown  liquid  has 
already  been  employed  to  improve  the  performance  of 
organic  materials  in  a  variety  of  commonplace  applica¬ 
tions  involving  glass  fibers.  Glass  or  mineral  wool  insula¬ 
tion,  the  company  explains,  has  greater  resiliency,  heat 
stability,  and  resistance  to  the  damaging  effects  of  mois¬ 
ture  when  the  agent  is  added  to  the  binder  resins. 

More  information?  Circle  Item  95,  postcard,  last  page. 

( Concluded  on  page  116) 


Thermostat  Controls  Ventilator 
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Since  1921 


kiomoRE 


Safes  Represenfafives  in  Principal  Cifias 

SKIDMORE  CORPORATION 

ST.  JOSEPH.  MICHIGAN 
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News  of  Equiptnonf  and  Materials 


(Concluded  from  page  114) 

Improved  Activated  Carbon 

Research  and  development  on  carbonaceous  materials 
has  led  National  Carbon  Co.,  Cleveland,  Ohio,  a  division 
of  Union  Carbide  Corporation,  to  standardize  on  domes¬ 
tic  petroleum-base  materials  for  its  complete  Columbia 
line  of  activated  carbon.  Imported  coconut  shell  charcoal 
had  previously  been  regarded  as  the  only  acceptable  raw 
material  for  processing  into  premium  grade  activated 
carbon. 

Activated  carbon  produced  from  petroleum  materials, 
however,  is  of  comparable  or  superior  quality,  the  study 
concludes,  and  cost  reductions  are  said  to  have  made 
considerably  lower  prices  possible. 

Uses  of  high-quality  activated  carbon  include  air  con¬ 
ditioning,  gas  purification  and  separation,  gas  masks, 
solvent  recover)^  and  as  a  catalyst  support. 

More  information?  Circle  Item  96,  postcard,  last  page. 


Vertical  File  for  Single  Sheets 

Plan  Hold  Corp.,  South  Gate.  Calif.,  announces  a 
re-designed  vertical  file  for  single  sheets,  the  simplest 
and  surest  yet  devised,  the  firm  states.  It  combines  the 
advantages  of  vertical  filing  with  the  convenience  of  han¬ 
dling  only  one  sheet  at  a  time.  It  is  a  great  space  saver 
because  150  individual  sheets  up  to  42  inches  wide  can 
be  filed  in  only  one  lineal  foot. 


Kach  sheet  is  attached  to  its  own  aluminum  hanger  with 
aluminum  foil  adhesive  fasteners.  The  hanger  is  notched 
to  fit  a  special  rack  which  can  be  mounted  on  the  wall 
at  a  height  determined  by  the  length  of  the  sheets  to 
be  filed.  Once  inserted  in  the  rack,  the  hanger  is  entirely 
secure. 

In  addition  to  the  wall  mounted  unit,  the  company 
offers  the  extra  protection  and  lock-and-key  security  of 
steel  cabinets  which  will  accommodate  from  165  to  400 
single  sheet  hangers. 

More  information?  Circle  Item  97,  postcard,  last  page. 


Heavy-Duty  Water  Heaters 

An  improved  automatic  hot  water  heater  with  inputs 
of  190,000,  315,000  and  520,000  Btu  is  available  from 
Kwing  Mfg.  Co.,  Oklahoma  City,  Okla. 

Model  20,  only  20  inches  in  diameter,  will  raise  180 


gph  100  deg  F;  Model  25,  25  inches  in  diameter,  will 
handle  300  gal,  and  Model  31,  31  inches  in  diameter  500 
gal,  through  the  same  temperature  rise.  Storage  capacities 
are  respectively,  50,  85,  and  145  gal. 

TTie  automatic  heater  operates  on  all  types  of  gas,  has 
safety  pilot  control  that  assures  100%  shut-off  in  case 
of  a  pilot  failure.  Water  temperature  is  controlled  by 
self-generating  electric  controls.  Controls  are  AGA  listed. 

All  inside  surfaces  are  sandblasted  and  coated  with  a 
metal  protective  and  baked  at  500  deg,  a  process  said 
to  assure  long  life  and  clear,  clean  water.  Outside  shell 
is  ^-inch  boiler  plate  and  %-inch  heads.  Each  heater, 
after  inspection  for  compliance  with  ASME  Heater  and 
Pressure  Vessel  Code  and  stamping,  is  registered  with 
the  National  Board  of  Heater  and  Pressure  Vessel 
Inspectors. 

Specifications  and  details  for  Model  25  are  as  follows: 
315,000  Btu  input;  diameter,  25  inches;  height,  77 
inches;  flues,  twenty-one  2-inch  by  53-inch,  11  gage; 
required  floor  space,  36  inches  square;  stack  size,  10 
inches;  steel  shell  1/4-inch  thick;  pressure  relief  valve 
set  at  125  lb;  thermometer  range,  60  to  260  deg  F; 
magnesium  rod,  1^  inches;  net  weight,  830  lb. 

More  information?  Circle  Item  98,  postcard,  last  page. 


Plastic-Coated  Valves 

DeZurik  Corp.,  Sartell,  Minn.,  announces  that  its 
eccentric  valves  are  now'  available  with  plastic  coatings. 
The  coatings  greatly  improve  the  corrosion  resistance 
of  a  cast  iron  valve  at  only  a  slight  increase  in  price, 
the  company  stated. 

Plastic  coatings  make  the  valve  especially  suitable  for 
neutral  salt  solutions,  alkalies,  alkaline  salts,  mild  acids 


and  many  other  services.  They  are  also  an  economical 
answer  to  iron  contamination  in  water  distillation,  de¬ 
mineralization,  and  deionization  systems. 

The  company’s  valves  work  on  a  unique  eccentric 
principle  which  pivots  the  plug  eccentrically  in  the  valve 
body  to  match  an  eccentrically-raised  seat.  The  plug 
touches  the  valve  body  only  when  the  valve  is  closed. 
Plug  friction  is  completely  eliminated.  'Fheir  resilient 
fac^  plug  eliminates  the  need  for  lubrication  to  achieve 
tight  shut  off. 

More  informafion?  Circle  Item  99,  postcard,  last  page. 
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McQuay  "HC"  Horizontal 

heating  and  ventilating  unit. 
Available  in  three  coil  types, 
standard  steam,  jet  tube  steam 
and  hot  water. 


Flexible  for  any  job 
Versatile  for  any  need 


LINE  OF 


THE 


HEATING  ami  VENTILATING  UNITS 


McQuay  “HC”  heating  and  ventilating  units  are  the  most 
flexible  and  versatile  available  for  a  wide  range  of  appli¬ 
cations,  such  as  schools,  churches,  hospitals,  industrial 
plants,  public  and  oflice  buildings,  and  other  large  area 
installations  requiring  quiet,  high  volume  heating  and 
ventilating.  They’ll  handle  even  the  most  difficult  jobs 
with  ease.  Often  one  McQuay  unit  will  do  what  normally 
would  require  two  or  more  other  units.  And  with 
McQuay  “HC”  units  come  the  exclusive  Ripple  Fin  coils 
and  Dura-Frame  construction  essential  to  peak  perform¬ 
ance  and  economy  and  quiet,  trouble-free  operation  for 
years  to  come.  When  you  have  a  heating  and  ventilating 
problem,  call  in  the  McQuay  representative  or  write 
McQuay,  Inc.,  1619  Broadway  Street  N.  E.,  Minneapolis 
13,  Minnesota. 


McQuay  "HC"  Vertical  heat¬ 
ing  and  ventilating  unit.  Also 
available  in  three  coil  types. 
A  full  line  of  accessories  is 
available  for  all  models. 


«  •  aoNv*  •••••••••••»•••• 

1,280  to  48,300  cfm. 

26,200  to  2,931,500  Btu./hr. 


uality 


INC. 
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DEGREE-DAYS  FOR  MAY,  1959 

(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Aia  CoMoiTiuNiNG,  Heating  and  Ventilating’s  31st  Year  of  Publication  of  Monthly  Degree-Day  Data 

May  Season  to  May  31,  incl.,  from  Sept.  1 

19S9  I  1958  1  Normal  1958-59  |  1957-58  |  Normal 


Abileno,  Texas  .  8  16  0  2834  3052  2707 

Albany.  Now  York  .  220  322  246  7136  6578  6888 

Albuquerque,  New  Mexico  .  60  24  70  4117  4396  4389 

Alpena.  Michigan  .  344  462  437  7943  7527  7943 

Asheville,  North  Carolina  .  58  70  105  4075  4726  4067 

Atlanta,  Georgia  .  10  29  20  2797  3314  2826 

Atlantic  City.  New  Jersey .  131  221*  189*  5133  4746*  4717* 

Augusta,  Georgia  .  5  19  0  (a)  2936  2138 

Baltimore.  Maryland  .  32  46  73  4218  4030  4203 

Billings.  Montana  .  436  105  304  6834  6237  6959 

Binghamton.  New  York  .  211  301  240  6815  6483  6472 

Birmingham.  Alabama  .  12  25  30  2839  3258  2788 

Bismarck,  North  Dakota  .  397  204  355  8986  8030  8851 

Block  Island.  Rhode  Island  .  276  394  335  5803  5411  5720 

Boise.  Idaho  .  382  119  249  5254  5362  5798 

Boston.  Massachusetts  .  142  262  236  5870  5356  5742 

Buffalo.  New  York .  216  343  315  6804  6497  6720 

Burlington.  Iowa  .  110  109  179  6222  6236  6067 

Burlington,  Vermont  .  260  405  307  8055  7367  7727 

Cairo.  Illinois  .  26  48  47  3887  4168  3756 

Charleston,  South  Carolina  .  0  10  0  1851  2338  1769 

Charlotte.  North  Carolina  .  13  28  29  3203  3622  3205 

Chattanooga,  Tennessee  .  25  40  45  3549  3903  3384 

Cheyenne,  Wyoming  .  441  255  462  7104  7028  7317 

Chicago.  Illinois  .  114  149*  229*  6249  6053*  6252* 

Cincinnati,  Ohio  .  48  67  108  4467  4708  4532 

Cleveland.  Ohio  .  133  218  223  6018  5886  5950 

Columbia,  Missouri  .  70  72  135  4971  5299  5093 

Columbia.  South  Carolina  .  5  19  0  2614  3025  2284 

Columbus,  Ohio  .  92  107  153  5482  5399  5255 

Concord,  New  Hampshire .  235  386  316  7485  6753  7462 

Concordia.  Kansas  .  109  67  146  5326  5544  5303 

Dallas,  Texas  .  0  6  0  2444  2590  2272 

Dayton.  Ohio  .  (a)  148  179  (a)  5825  5552 

Denver.  Colorado  .  273  138  286  5805  5666  6051 

Dos  Moines.  Iowa  .  140  98  201  6504  6512  6384 

Detroit,  Michigan  .  159  228  251  6423  6150  6336 

Devils  Lake,  North  Dakota .  458  288  394  9753  8778  9695 

Dodge  City.  Kansas  .  108  67  135  5114  5313  5043 

Dubuque,  Iowa  .  166  183  267  7509  7154  7159 

Duluth.  Minnesota  .  467  474  487  9743  8944  9217 

Elkins.  West  Virginia  .  145  233  224  5914  6286  5680 

B  Paso.  Texas  .  3  3  0  2409  2761  2641 

Ely.  Nwada  .  537  332  418  6857  7253  7177 

Escanaba.  Michigan  .  39 1  483  47 1  8580  7869  8334 

Evansville,  Indiana  .  58  77  90  4689  4946  4354 

Fargo.  North  Dakota  .  342  237  338  8906  8074  9107 

Fort  Smith,  Arkansas  .  II  27  24  3423  3564  3188 

Fort  Wayne.  Indiana  .  140  206  226  6383  6277  6217 

Fort  Wo^  Texas  .  4  9  5  2553  2806  2361 

Fresno,  California  .  59  18  43  2032  2549  2532 

Galveston,  Texas  .  0  0  0  1332  1382  1211 

Grand  Junction.  Colorado  .  104  84  145  5076  5371  5773 

Grand  Rapids,  Michigan  .  164  252  301  7044  6775  6948 

Green  Bay,  Wisconsin  .  213  366  347  8349  7823  8062 

Greensboro,  North  Carolina  .  33  57  50  3908  4321  3810 

Greenville,  South  Carolina  .  19  30  32  3067  3650  3060 

Hamsburg,  Pennsylvania  .  103  148  128  5353  5337  5244 

Hartford  Connecticut  .  173  281  201  6361  5960  6094 

Havre.  Montana  .  407  133  313  8200  7223  8030 

Helena.  Montana  .  54O  167  399  7944  7137  8005 

Houston  T^as  .  0  0  0  (a)  1493  1276 

Huron,  South  Dakota  .  259  164  279  7893  7274  7796 

Indianapolis.  Indiana  .  104  141  176  5760  5824  5581 

Jackson,  Mississippi  .  3  16  0  2501  2839  2202 

Kansas  City,  Missouri  .  56  52  III  4613  5006  4880 

Knoxville,  Tennessee  .  30  53  50  3637  4012  3590 

La  Crosse,  Wisconsin  .  142  152  250  7686  7113  7545 

Lander.  VVyoming  .  487  230  396  7581  7343  8110 

Lewiston.  Maine  .  242  429  344  7533  6947  7662 


fat  Data  not  availabir. 

‘  Figures  based  on  City  office  readings. 

in  this  table  are  based  on  30-year  perioil  covering 
to  1950,  inclusive,  as  compiled  and  published  by  the  U.  S  Weatht 
Itiireau. 


Figures  in  this  table,  with  two  exceptions,  based  on  local  weather 
bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesy  of  Coke  Sales  Department,  Central  New 
York  Power  Co.,  Utica,  N.  Y.,  and  Norman  E.  Ross,  Bursar,  Bates 
College,  Lewiston,  Me.,  respectively.  (Table  concluded  on  page  120] 
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•  BUY  SECURITY 
•  BUY  QUALITY 
•  BUY  ALCO 


Made  by  ALCO 

OF  CAST  IRON  AND  STEEL 

like  a  Compressor 
for  LONB  RELIABLE  LIFE 


Call  your  Alco  wholesaler  — 
write  for  Specifications. 


a  _lif  A  V  reversing 
-w-fW At  VALVES 

gU  C4fcle 


•  fine  machining  and  precision  honing 
of  cast  iron  slide  and  steel  outer  shell — 
NO  PLASTICS  ARE  USED. 

•  operating  tests  of  300,000  cycles 
without  failure  to  shift  and  without  loss 
of  tight  seating — tests  made  by  inde¬ 
pendent  laboratories. 

•  shifting  (change  cycle)  while  the  sys¬ 
tem  is  in  operation  with  a  300  PSI 
differential. 


*  rapid  shifting — to  shorten  change¬ 
over  time  and  therefore  shorten  defrost 
cycle. 

*  the  shifting  of  the  valve  independent 
of  any  pressure  drops,  and  efficient 
shifting  under  any  combination  of 
operating  conditions. 

*  mounting  in  any  position — except 
with  the  pilot  valve  upside  down. 


rr4WB4-57  C  opacities 

2  to  3  tons  Refrigerant  1  2 

3  to  5  tons  “Refrigerant  22 


—  4WB6-79  C  opacities : 

3  to  5  tons  “Refrigerant  1  2 
5  to  7  Yj  tons —  Refrigerant  22 


The  one  complete  line  of  refrigerant  controls:  Thermostatic  Expansion  Valves*  Refrigerant  Distributors 
T^elioid  Valves  •  Auction  Line  Regulators  •  Flooded  Evaporator  Controls  and  Reversing  Valves 


AIR  CONDITIONING,  HEATING  AND  VENTILATING.  JULY,  195? 
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D*gree-Days  for  May,  1959  (Concluded) 

(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city 


Aia  CoNDiTioKiNC,  Heating  and  Ventilatinc’s  31st  Year  of  Publication  of  Monthly  Degree-Day  Data 

City 

1  May  1 

1  Season  to  May  31,  incl.,  from  Sept.  1 

1  1959  1 

1958  1 

Normal  1 

1  1958-59  1 

1957-58 

1  Normal 

Lincoln,  Nebraska  . 

141 

66 

172 

5683 

5807 

5826 

Little  Rock,  Arkansas  . 

4 

26 

18 

3034 

3227 

2982 

Lot  Angeles,  California  . 

23 

13 

68 

707 

891 

1432 

Louisville,  Kentucky  . 

51 

59 

94 

4408 

4727 

4434 

Lynchburg,  Virginia  . 

53 

100 

82 

4160 

4664 

4148 

Macon,  Georgia  . 

1 

15 

0 

2173 

2607 

2049 

Madison,  Wisconsin  . 

152 

221 

266 

7669 

7177 

7181 

Marquette,  Michigan  . 

326 

507 

477 

8268 

7819 

8184 

Memphis,  Tennessee  . 

15 

36 

24 

3219 

3618 

3137 

Meridian,  Mississippi  . 

2 

1 1 

9 

2577 

2810 

2333 

Milwaukee,  Wisconsin  . 

215 

291 

351 

7402 

7150 

7044 

Minneapolis,  Minnesota  . 

192 

169 

259 

7566 

7223 

7748 

Moline,  Illinois  . 

1 14 

125 

199 

6442 

6514 

6311 

Montgomery,  Alabama  . 

2 

17 

0 

2173 

2615 

2137 

Nashville,  Tennessee  . 

35 

56 

43 

3757 

4151 

3513 

New  Haven,  Connecticut  . 

193 

342 

261 

5986 

5682 

5956 

New  Orleans,  Louisiana  . 

0 

0 

0 

1298 

1555 

1175 

New  York,  New  York  . 

129 

205 

153 

51 10 

4909 

5032 

Newark,  New  Jersey  . 

101 

188 

148 

5152 

4990 

5241 

Norfolk,  Virginia  . 

37 

44 

59 

3339 

3699 

3454 

North  Platte,  Nebraska  . 

224 

137 

243 

6623 

6719 

6470 

Oak  Ridge,  Tennessee  . 

36 

48 

58 

3916 

4065 

4028 

Oakland,  California  . 

169 

101 

212 

2067 

2395 

2883 

Oklahoma  City,  Oklahoma  . 

27 

24 

38 

3887 

4139 

3519 

Omaha,  Nebraska  . 

136 

63 

175 

6083 

6061 

6123 

Parkersburg,  West  Virginia  . 

79 

113 

119 

5000 

5178 

4737 

Peoria,  Illinois  . 

103 

1 14 

192 

6107 

6052 

6035 

Philadelphia,  Pennsylvania  . 

70 

120 

93 

4620 

4588 

4523 

Phoenix,  Arizona  . 

3 

0 

0 

1 115 

1437 

1492 

Pittsburgh,  Pennsylvania  . 

95 

138 

137 

5258 

5297 

5035 

Pittsfield,  Massachusetts  . 

287 

413 

336 

7585 

7177 

7501 

Pocatello,  Idaho  . 

472 

155 

317 

6283 

6552 

6840 

Portland,  Maine  . 

295 

430 

394 

7685 

6774 

7493 

Portland,  Oregon  . 

259 

98 

199 

3731 

3510 

4046 

Providence,  Rhode  Island  . 

180 

309 

258 

6073 

5669 

6041 

Pueblo,  Colorado  . 

140 

78 

203 

5400 

5276 

5682 

Raleigh,  North  Carolina  . 

26 

41 

29 

3546 

3937 

3075 

Rapid  City,  South  Dakota  . 

352 

129 

357 

6941 

6565 

7331 

Reading,  Pennsylvania  . 

85 

149 

123 

5137 

5061 

5044 

Red  Bluff,  California  . 

57 

24 

51 

1920 

2799 

2546 

Reno,  Nevada  . 

415 

176 

318 

5431 

5660 

5783 

Richmond,  Virginia  . 

44 

70 

66 

3913 

4314 

3955 

Rochester,  New  York  . 

235 

337 

289 

6973 

6652 

6766 

Roswell,  New  Mexico  . 

1 1 

16 

28 

3551 

3637 

3424 

Sacramento,  California  . 

67 

27 

85 

1827 

2492 

2595 

St.  Joseph,  Missouri  . 

87 

69 

101 

5423 

5654 

4692 

St.  Louis,  Missouri  . 

57 

59 

94 

4519 

4795 

4462 

Salt  Lake  City,  Utah  . 

296 

106 

233 

5263 

5512 

5785 

San  Antonio,  Texas  . 

0 

0 

0 

1768 

1816 

1579 

San  Diego,  California  . 

25 

1 1 

97 

701 

849 

1513 

Sandusky,  Ohio . 

151 

202 

217 

6081 

5962 

5818 

San  Francisco,  California  . 

247 

171 

248 

1897 

2169 

2523 

Sault  Ste.  Marie,  Michigan  . 

436 

595 

499 

9231 

8392 

9016 

Savannah.  Georgia . 

0 

14 

0 

1884 

2409 

1710 

Scranton.  Pennsylvania  . 

167 

268 

196 

6492 

6408 

5994 

Seattle,  Washington  . 

280 

116 

246 

3998 

3524 

4237 

Sheridan,  Wyoming  . 

488 

163 

387 

7622 

6793 

7674 

Shreveport,  Louisiana  . 

0 

4 

0 

2392 

2472 

2117 

Sioux  City.  Iowa  . 

166 

83 

228 

6818 

6562 

6933 

Spokane,  Washington  . 

441 

143 

330 

6373 

5773 

6661 

Springfield,  Illinois  . 

89 

98 

127 

5566 

5672 

521 1 

Springfield,  Missouri  . 

63 

68 

118 

4589 

4918 

4669 

Syracuse,  New  York  . 

222 

330 

247 

7016 

6602 

6454 

Toledo,  Ohio  . 

136 

233 

245 

6477 

6299 

6322 

Topeka,  Kansas  . 

92 

56 

1 12 

5190 

5101 

4906 

Trenton,  New  Jersey  . 

108 

161 

133 

5148 

4973 

5057 

Tulsa,  Oklahoma  . 

20 

23 

44 

3606 

3877 

3584 

Utica,  New  York  . 

166  ' 

343 

253 

6883 

6650 

6796 

Valentine,  Nebraska  . 

315 

148 

288 

7191 

6925 

6971 

Walla  Walla,  Washington  . 

260 

71 

171 

4555 

4212 

4810 

Washington,  D.  C . 

46 

67 

80 

4202 

4474 

4258 

Wichita,  Kansas  . 

62 

44 

101 

4689 

4984 

4564 

Williston,  North  Dakota . 

403 

189 

360 

8850 

7849 

8859 

Winnemucca,  Nevada  . 

484 

206 

299 

6038 

6127 

6241 

Yakima,  Washington  . 

365 

112 

205 

5804 

5255 

5785 

For  footnotes,  see  page  118. 
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JENKINS 


O.S.&Y.  U-BOLT 


GATE 


Fig.  242 

Iron  Body,  Bronze  Mounted 


FXTRA-DE  [P 
STUFFING 
BOX 


BODY-BONNET 
SAFETY  JOiNT 


HEA,'Y  STEEL 
U  HOLT 


i  xIRA  //.DL 
HE  .1  RSIHLE 
.VEDGL 


MfAvV  l.uFY 
H  )DY 
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A  network  of  telephone  answer- 
injr  services,  called  Answer  Amer¬ 
ica,  with  headquarters  in  Chicago, 
Ill.,  will  offer  service  on  a  nation¬ 
wide  basis,  coverinp  the  United 
States,  Canada,  and  Mexico.  To 
date,  193  telephone  answerinj?  ex¬ 
changes  in  principal  cities  and 
smaller  communities  have  been 
franchi.sed.  Before  the  end  of  the 
year,  affiliates  in  500  communities 
are  expected.  The  service  will  en¬ 
able  air  conditioning  and  heatinp 
firms,  for  instance,  to  have  local  rep¬ 
resentation  in  each  of  these  areas. 
They  will  be  able  to  have  telephone 
directory  li.stiiiRs  in  each  commu¬ 
nity  in  both  white  and  yellow  sec¬ 
tions  of  the  directory. 


better  than  ever 
FLUSH  KLEEN® 
dog-proof 
sewage  pumping 


NOW  ovailable  with  . . . 

New  SEALTRODE* 

Sealed  Electrode  Float¬ 
less  Pump  Controller . . . 
the  only  pump  controller 
completely  free  of  be¬ 
coming  insulated  or 
coated  with  grease  or 
corrosive  elements  found 
in  sewage  and  drainage 
water. 


WITH  THE  ENGINEERS 

At  their  recent  annual  meeting, 
the  stockholders  of  Albert  Kahn 
Associated  Architects  and  Engi¬ 
neers,  Inc.,  Detroit,  Mich.,  elected 
V.  C.  Wagner,  a  vice-president  of 
the  firm  for  the  past  three  years, 
to  the  seven-man  Board  of  Direc¬ 
tors  of  the  65-year-old  organization. 
Incumbent  directors  re-elected  at 
the  meeting,  held  in  the  Recess 
Club,  include:  Geo.  H.  Miehls,  Sol 
King,  Sheldon  Mar.ston,  G.  K. 
Scrymgeour,  R.  E.  Linton,  and  G. 
S.  Whittaker.  Executive  officers 
elected  by  the  Board  for  the  ensuing 
year  are  as  follows:  Geo.  H.  Miehls, 
chairman  and  treasurer;  Sol  King, 
president;  Sheldon  Mar.ston,  execu¬ 
tive  vice-president;  G.  K.  Scrym¬ 
geour,  vice-president  and  .secretary; 
R.  E.  Linton,  G.  S.  Whittaker,  V.  C. 
Wagner,  and  Saul  SauLson,  vice- 
presidents.  .  . 


Ntw  FIO-TNRU*  StrdMT 

...Hm  iMart  of  fh*  FLUSH  KLEB^® 
SystMH,  it  new  av<rilabie  edth 
FLUSH  KLEEN®  Sewage  Pumps. 
Clear  liquid  flows  cenlinueutiy 
around  and  through  the  strainer 
without  obstruction  ...  at  maxi- 
mum  solidt  leading. 


Other  Features 


•  Pumps  handle  clear  liquid  only 

•  Dependable,  trouble-free 
pumping  performance 

•  Minimum  maintenance 

•  100%  standby  capacity 

•  Longer  pump  life 


OVER  13,000  FLUSH  KLEEN® 
INSTALLATIONS 


Fred  S.  Dubin  Associates,  con¬ 
sulting  engineers  of  Hartford, 
Conn.,  recently  opened  a  consulting 
engineering  office  in  San  Juan, 
Puerto  Rico,  with  Victor  M.  Garcia 
in  charge,  for  the  practice  of  me¬ 
chanical,  electrical,  sanitary  and 
structural  engineering.  Among  the 
interesting  projects  in  Puerto  Rico 
and  the  West  Indies  now  being  han¬ 
dled  are  a  new  hotel  in  the  British 
(Continued  on  page  124) 


High  W«t  Strength  Paper  Products 
and  ether  solids  . . .  are  never  a 
problem. 


Trodamark 


FOOD  MACHINERY  AND  CHEMICAL  CORPORATION 


Chicago  Pump  Company 

622J  OlVERSEY  PARKWAY  •  CHICAGO  14.  ILLINOIS 


-CPCo.— FMC. 
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NEW  •  COMPLETE 
AUTHORITATIVE 


HIGH  TEMPERATURE  WATER  SYSTEMS  meets  the 
need  for  an  authoritative  explanation  of  the  principles, 
design  and  operation  of  high  temperature  water  (HTW) 
systems. 

The  author  is  a  distinguished  international  authority  who 
served  as  consultant  on  the  largest  HTW  system  in 
England  (Bicester  Ordnance  Depot)  and  such  U.S.  in¬ 
stallations  as  the  Forbes  and  Olmstead  Air  Force  Bases 
and  the  Cross  factory  in  Detroit.  He  also  designed  the 
HTW  system  for  the  largest  military  establishment  in 
Canada. 

The  book  contains  original  design  data  used  successfully 
in  actual  systems.  Tables,  graphs,  photographs  and 
specifications  serve  as  a  working  guide  .  .  .  and  let  you 
benefit  from  Mr.  Lieberg's  knowledge  and  experience. 

A  special  feature  is  a  full-chapter  treatment  of  the 
design  of  a  typical  system  .  .  .  step  by  step  .  .  .  based 
on  the  principles  developed  in  the  book.  After  mastering 
this  procedure,  the  engineer  will  have  little  difficulty  in 
completing  the  design  of  any  HTW  system! 


High  t 

Temperature 


Water 

Systems 


„  <2  Ideberg 

Qwen  s- 


CONTENTS 


1.  Advantaces  of  High  Temperature  Water 

Arguments  for  HTW.  Brief  history.  Sample  calculation 
comparing  HTW  to  steam. 

2.  Thcnnal  Properties  of  Water 

Basic  thermc^ynamics.  Units  defined.  Property  tables  for 
water  and  steam. 

3.  Soane  Design  Considerations 

Temperature  drop,  system  pressure,  thermal  storage,  sys¬ 
tem  flexibility,  secondary  steam. 

4.  Pressurizing  the  System 

Reviews  pressurizing  methods;  Steam,  air,  inert  gas.  Special 
cases;  heat-power  systems. 

5.  Boilers  and  Expansion  Tanks 

Boiler  selection.  Water  tube  boilers.  Summer  load  condi¬ 
tions.  Sizing  expansion  tanks.  Nitrogen  pressure  tanks, 
i.  Controlling  the  System 

Combustion  contrcri  for  various  fuels.  Control  panels. 
Water  level  and  flow  control.  Btu  meters. 

7.  System  Circnlation  Pnmps 

Great  detail  covering  the  “heart  of  the  system.”  Guarding 
against  flawing.  Pump  sp^.  Friction  heads.  Parallel 
pumps.  Auxiliaries,  drives,  piping. 

8.  Valves 


Valve  types  and  selection.  Materials.  Emergency  closing 
valves.  Valve  sizing.  Venting  by  air  bottles. 

9.  Piping 

Heat  flow  capacity  of  pipes.  Design  temperature  drop. 
Expansion  loops  and  joints.  Pipe  sizing  and  insulation. 

10.  PTwess  Heatli^ 

HTW  for  process  heating.  Heat  exchangers  and  converters. 
Valving  and  control  for  process. 

11.  SpiKe  Heating  with  HTW 

Unit  heaters.  Fan-coil  systems.  Radiant  panels.  Complete 
with  api^ication  data  for  all  systems. 

12.  Applications 

Describes  numerous  niilitary  and  civilian  installations  in 
U.  S.,  Canada,  and  Europe.  Economic  and  design  com- 
p^son  with  low  temperature  water  and  steam  systems  for 
similar  situations. 

13.  Designing  a  Typical  System  _ 

Ten-step  design  procedure  for  any  HTW  system.  Theory 
and  pr^tice  summarized  and  applied  to  complete  design 
example. 

14.  Appendix 

A  complete  specification  of  a  typical  boiler  plant  and 
auxiliaries  for  a  high  temperature  water  system. 


THE  INDUSTRIAL  PRESS,  93  Worth  Stroot,  Now  York  II,  N.  Y. 

Please  tend  me  .  copies  of  High  Temperature  Water  Systems. 

□  Check  or  money  order  is  enclosed.  Send  book(s)  postpaid.  Foreign 
orders— except  from  Canada — must  be  accompanied  by  payment  in 
full,  including  50c  postage  charges  per  book. 

□  Send  book(t)  and  invoice,  including  pottage.  I  will  pay  within  five  dayt 
if  I  decide  to  keep  the  book(t). 

□  Bill  me  □  Bill  company 

Name  . 

Company  . 

Company  Addrett  . 

CHy  . Zone . State . 

Haane  Addreu  . 

(Please  All  In  If  you  want  book  sent  to  your  home)  AtJHAV  7/6S 


$^50 

224  pages,  109  illustrations 
Design  tables  and  graphs 

To  order,  use  coupon  at  left  or  circle 
letter  M  on  postcard,  lost  page. 
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(Continued  from  pa^e  122) 


Isle  of  St.  Kitts,  which  includes  a 
full  power  generation  plant,  a  dis¬ 
tilled  water  installation  system, 
and  complete  air  conditioning  sys¬ 
tem  for  110  rooms;  a  40  room  addi¬ 
tion  and  new  night  club  for  the 
Virgin  Isle  Hotel  in  St.  Thomas; 
the  complete  mechanical  and  electri¬ 
cal  system,  for  the  new  120  room 
Coral  Beach  Hotel  in  San  Juan,  a 
new  Library  in  Mayaguez,  Puerto 
Rico;  San  Ignacio  Residence  Hall; 
and  new  Movie  Studio  outside  of 
San  Juan,  Puerto  Rico.  .  . 


A  PREFABRICATED  FLEXIBLE  DUCT  CONNECTION 

Using  1  fabric  (of  your  choice)  in  the  center  witli  a  galvanized  metal 
strip  on  each  side.  Double-Safe  Locked  together  in  a  single  continuous 
piece,  coiled  in  a  dispenser-iype  canon  ready  for  use 

*  TYH,  MZI.  AND  MKi  FM  AU  JOU 
THRU  GIAOiS  THREI  FARRKS 

Cemmarcial  -  Icmiemy  Canvas  •  Asbaslos 

RaaMontial  Naoprona 


Appointment  of  John  P.  Magos  as 
director  of  engineering  for  Crane 
Co.,  Chicago,  Ill.,  was  announced. 
Mr.  Magos  replaces  Dr.  Maurice 
Nelles  who  resigned  as  vice-presi¬ 
dent  of  engineering.  .  . 


TOR  GHIAUTY  FAMKS  (WMiowt  Motal) 

Smm  WaioiM  whI  WMiti  (S"l  Usad  ia  RH.fAA4IK.  Rut  Up 


Appointment  of  Joseph  J.  Jacobs 
as  assistant  chief  engineer  of  the 
West  Allis  pump  department  of  the 
General  Products  Division  has  been 
announced  by  Allis-Chalmers 
Mfg.  Co.  He  started  as  a  design 
engineer  in  the  pump  department  in 
1940  and  was  engineer-in-charge 
of  design  for  three  years  prior  to 
being  named  to  his  new  post.  .  . 


layout.  Tab  Cuttino,  Hola  Runching,  Spot  Welding, 
Rivoting,  Etc.,  Roiults  in  a  Sovingt  Up  to  70%  over 
eld  mothedt. 


Best  method  ever  devised  for  installing  turning  vanes  (singli 
or  double)  in  sq,  elbows. 


Robert  W.  Ayling  has  been 
named  engineering  section  man¬ 
ager,  large  compressors,  at  the 
Westinghouse  Electric  Corpora¬ 
tion’s  air  conditioning  division  in 
Staunton,  Va.  Mr.  Ayling  will  work 
as  a  member  of  the  compressor  en¬ 
gineering  team  that  includes  Erik 
H.  Jensen,  engineering  section  man¬ 
ager,  small  compressors;  and  John 
L.  Ditzler,  manager,  research.  He 
will  report  to  Thurman  L.  Rundlett, 
division  engineering  manager.  .  . 


ELIMINATES 

Layout,  Tab  Cutting,  Holo  Punching,  Rivoting, 
Spot  Wolding,  Etc. 

AN  ECONOMICAL  AND  PRACTICAL  METHOD  FOR  FAB¬ 
RICATING  LOUVERS  —  removable,  HINGED.  OR  STA¬ 
TIONARY.  LOUVERAIL  It  24  galvanized  41/j*'  wide  in 
(2—50  lengths)  I  right  and  I  left  coiled  together. 

Split  (ti)  Rail  for  Louver  Thicknesses  From  l'<”  to  IH” 
Use  Full  Size  Rail  for  Louver  Thicknesses  From  3I4”  to  4" 


ELIMINATES - 

o  Radhit  oil,  transition,  and 
splHtor  damper  M  branch 
duct  taho-offs. 
o  Volumo  domper  on  grille, 
e  Job  delay  in  ordering. 


Jack  Harris  has  been  elevated  to 
the  newly  created  post  of  execu¬ 
tive  engineer  of  The  Korfund  Co., 
Inc.,  after  serving  for  twenty 
years  as  chief  engineer.  He  will 
continue  to  headquarter  at  the 
firm’s  main  plant  in  Long  Island 
City,  N.  Y.  In  his  new  post,  Mr. 
Harris  will  devote  much  of  his  time 
aiding  the  company’s  field  engineers 
when  they  require  his  experience  to 

(Continued  on  page  126) 


SCOOP-RAIL  for  fabricating  air 
scoops  for  branch  ducts  and  grille 
collars.  Insuring  uniform  air  distri¬ 
bution.  Complete  control  of  air 
volume  in  branch  duct  or  at  grille 
face.  Simplifies  balancing  of  the 
system. 


t.  W*  ttaftdard  quadrant 
uhere  accessible. 

2  Speed  nut  tabs  for  Si** 
square  rod  are  rivtted. 
spui^Aclded  or  s.  m  screw¬ 
ed  to  ends  of  SCOOP- 
RAIL. 

3.  Where  desired  clg.  control 
may  be  aaed. 


Capacities  to  87S  OPH 

This  is  the  way  to  handle  all  furnace  oils,  especially 
heavy  no.  5  and  6  grades  —  with  an  extra  measure 
of  dependability  required  for  commercial  and  in¬ 
dustrial  applications.  Webster  supply  pumps  are 
motor  equipped,  provide  a  range  of  capacities  from 
15  GPH  to  575  GPH.  Heavy  oil  models  have  ex¬ 
tra  large  ports  to  transfer  initially  cold,  heavy  oils 
without  restriction. 

Webster  pumps  are  compact,  easy  to  install. 
Require  less  plumbing.  Engineering  bulletins  give 
complete  specifications  and  mounting  dimensions. 


call  thm  man  from  Kfabatar 


MODEL  23118  fills  the  need  for  a  lightweight,  port¬ 
able  pump  and  motor  combination.  Transfers  fuel  oil, 
kerosene  or  other  lubricating  liquids.  Mounted  on 
wood  base,  with  carrying  handle  and  25-foot  cord. 


% 


# 


HCATINO  DIVISION 


WKBCTKR 1^  KLKCTRIO 

AACI N  ■  .  Wl  8 


^  minimum  resistance 


Concrete  Thermal  Casings,  Inc. 
announces 


three  improved 
customized  systems  of 

UNDERGROUND 


PIPE  INSULATION 

available  through  your  certWed  CTC  Contractor 


For  your  jrJut  in  which  watnr 
if  oxpoetod  to  bo  ovor  tho 
conduit. 

MEETS  GOVERNMENT 
SPECIFICATIONS 


For  your  jobs  in  which  wator 
may  bo  ovor  tho  conduit 
porhdkally. 


For  your  fobs  in  which  rain  or 
irrigation  wator  may  stand  ovor 
conduit  occasionally. 


^LL  THREE  provide  ease  of  piping  Installation  on  "sidewalk"  base 
pad;  line  and  grade  assured;  hard  working  surface  in  any 
weather. 


^LL  THREE  provide  the  time  proven  permanence  of  insulating 
concrete,  field  fabricated  for  design  flexibility;  changes  in  align¬ 
ment  easily  made  during  construction;  virtual  freedom  from 
corrosion  problems;  non-metalllc  conduit. 


ALL  THREE  afford  speedy  installation  with  a  minimum  of  pre- 
fabrication  delay  by  certified  contractors  who  assume  undivided 
responsibility. 


ONE  of  these  widely  successful  conduit  systems  Is  the  right  choice 
for  particular  sub-surface  conditions  and  job  engineering  re¬ 


quirements. 


FOR  9UICK  FACTS 

te  kelp  choose  the  system  matched  to  Neces¬ 
sary  performoHce  or  cost  factors,  ask  for 
iNlletiH  I,  iHclMdiHf  list  of  certified  CTC 
CoNtroctors. 


CONCRETE  THERMAL  CASINGS,  Inc. 

2107  NO.  34TH  STREET  •  SEATTLE  3,  WASHINGTON 
3020  Oronl  Si.,  Evontlon.  III.  p.  Q.  Bo.  267,  Conlen,  Mott. 


Briefly  Stated 


(Continued  from  pn^e  I2i) 


recommend  solutions  (or  unusual 
noise,  shock  or  vibration  prob¬ 
lems  they  encounter.  . . 

Election  of  Bernhard  Willach  as 
vice-president  for  engineerintr  has 
been  announced  by  Marsh  Instru¬ 
ment  Co.,  Skokie,  Ill.  Mr.  Willach, 
who  received  his  engineering  de¬ 
gree  from  Cologne  University,  has  | 

devoted  thirty-three  years  to  the  | 

design  of  pressure  gages  and  simi-  j 

lar  instruments.  During  the  past 
seventeen  years  he  has  been  chief  \ 

engineer  of  the  company.  .  . 

Harold  A.  Lockhart,  vice-presi¬ 
dent  in  charge  of  engineering  for  t 

Bexl  &  Gossett  Co.,  Morton  Grove,  ■ 

Ill.,  was  honored  for  his  twenty- 
five  years  of  service  with  the  com¬ 
pany.  In  a  special  reception  held  at 
the  company’s  Morton  Grove  plant,  ' 

Mr.  Lockhart  was  pre.sented  a  gold 
watch  and  a  25-year  service  pin  for 
his  many  contributions  toward  the 
company’s  advances  in  heating  and 
air  conditioning.  He  joined  the 
company  in  1934  as  a  member  of 
the  engineering  staff  and  was  elect¬ 
ed  a  vice-president  and  member  of 
the  board  of  directors  in  1953.  .  . 

H.  D.  CONKEY  &  Co.,  Mendota, 

Ill.,  announces  the  election  of  A.  B. 

Carlson  to  the  office  of  engineering 
vice-president.  Mr.  Carlson  has 
been  with  the  organization  for 
twenty-four  years,  serving  in  re¬ 
cent  years  as  chief  engineer. 

WITH  THE  INSTITUTES 

Marcel  R.  (Dick)  Martin  has 
joined  the  Engineering  Department 
staff  of  Air-Conditioning  and 
Refrigeration  Institute  as  assist¬ 
ant  engineer,  it  is  announced  by 
Frederick  J.  Reed,  chief  engineer  of 
ARI.  Mr.  Martin  will  assist  Mr. 

Reed  in  his  work  with  the  engineer¬ 
ing  and  standards  committees  of 
ARI  product-sections  on  standards, 
certification  programs,  and  other 
technical  matters,  as  well  as  other 
activities  of  the  Engineering  De¬ 
partment,  such  as  the  preparation 
of  technical  booklets  and  releases, 
liaison  with  technical  societies  and 
trade  associations.  .  . 
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Briefly  Stated 


The  largest  Spring  Meeting  in 
the  history  of  the  Fluid  Controls 
Institute,  Inc.  was  held  at  the 
Mid-Ocean  Club,  Tucker’s  Town, 
Bermuda  on  May  3,  4  and  5.  Sixty- 
seven  members,  wives,  and  guests 
were  present  representing  all  prom- 
nent  manufacturers  of  automatic 
regulator  valves,  control  valves, 
solenoid  valves,  space  heating  spe¬ 
cialties,  steam  and  gas  traps,  and 
steam  heating  pumps.  The  follow¬ 
ing  officers  were  elected  at  the 
meeting  to  serve  for  the  coming 
year:  President,  James  Lawler,  Jr., 
Lawler  Automatic  Controls,  Inc.; 
First  vice-president,  Fred  Weldon, 
General  Controls  Co.;  Second  vice- 
president,  Robert  McCormick,  Au¬ 
tomatic  Switch  Co.;  Treasurer,  Paul 
Rogers,  Jr.;  Skinner-Chuck  Co.; 
Corporate  Secretary,  Eric  Bianchi, 
Ma.son-Neilan,  Div.  Worthington 
Corp. ;  Executive  Secretary,  E.  R. 
Rath,  Fluid  Controls  Institute,  Inc. 
The  Fall  Meeting  of  the  Institute 
will  be  held  at  The  Drake  Hotel, 
Chicago,  on  November  23,  24,  25. 


BURGEONING  BUSINESS 

H.  D.  CONKEY  &  Co.,  Mendota, 
Ill.,  announces,  as  a  part  of  its  ac¬ 
quisition  and  product  expansion 
program,  purcha.se  of  the  assets  of 
the  Spartan  Tool  Co.,  Chicago,  man¬ 
ufacturers  of  power-driven  drain 
and  sewer  line  cleaning  machines, 
sewer  cable,  and  cutting  tools.  The 
purchase  coincides  with  the  retire¬ 
ment  of  John  O’Brien,  principal 
owner  of  Spartan.  His  two  sons, 
Patrick  and  John,  Jr.,  have  joined 
the  Conkey  organization,  and  will 
continue  in  management  positions 
in  the  Spartan  division.  Production 
facilities  and  personnel  at  1918 
Columbia  Avenue,  will  be  retained, 
with  John  O’Brien,  Jr.  continuing 
as  plant  manager  and  Patrick 
O’Brien  as  sales  manager.  .  . 

Arvin  Industries,  Inc.,  Colum¬ 
bus,  Ind.,  for  many  years  a  pro¬ 
ducer  of  portable  electric  heaters, 
enters  the  electric  home  heating 
field  this  month.  It  will  offer  a  full 
line  of  radiant,  fan-forced,  and 
baseboard  heating  systems.  Entry 
of  Arvin  in  the  primary  home  heat¬ 
ing  field  was  prompted  by  a  belief 
that  electric  home  heating  rapidly 


Here’s  an  Efficient,  Economical 
Water  Heater.  Oil  or  Gas  Fired 

No  matter  how  small  or  how  large  your  requirements, 
there’s  a  Bryan  Indirect  water  heater  engineered  to 
meet  your  specific  hot  water  needs.  Utilizing  the  Indirect 
“heat  exchanger’’  method,  the  Bryan  water  heater  .  ,  , 

Provides  low  cost  hot  water.  The  heat  exchanger — con¬ 
structed  of  heavy  gauge  copper  tubing — is  placed  in 
the  hot  boiler  water,  absorbs  the  heat,  transferring  it 
to  the  water  flowing  through  the  heat  exchanger  tubes. 
Result :  a  highly  efficient  water  heating  system  that’s.  . . 

Economical.  Since  service  water  does  not  come  into 
contact  with  high  temperature  boiler  heating  surfaces, 
there  is  little  danger  of  scale  or  corrosion.  Thus,  main¬ 
tenance  and  replacement  costs  are  greatly  reduced,  and 
unit  continues  to  perform  at  maximum  efficiency. 

Compact.  Bryan  Indirect  water  heaters  require  a  min¬ 
imum  of  valuable  floor  space.  For  example,  the  model 
shown,  which  has  an  input  of  125,000  BTU’s,  requires 
only  25"  x  23"  floor  space. 

Capacities  from  120  gallons  to  2160  gallons  per  hour 
at  100°  rise. 

Bryan  Indirect  water  heaters  are  designed  and  built  to 
the  requirements  of  the  A.S.M.E.  code.  Gas  Fired  Models 
A.G.A.  approved. 


for  information  about  the  specific  heater  best  suited  to  your  require¬ 
ments,  write  Bryan  Steam  Corporation,  Peru,  Indiana,  for  catalog. 


BRYAN  STEAM  CORP.  •  Peru,  Ind. 
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for  FUME 


CONTROL 


install 


FLEXnUST 

HOSE 

Made  of  strong  neoprene  coated 
cotton  or  nylon  fabrics  spiral 
wire  reinforced. 

For  all  kinds  of  fume  and  dust 
control,  and  ventilation  uses. 
Extremely  flexible,  durable, 
and  lightweight. 

Exceptionally  easy  to  cut,  install, 
connect,  reuse,  and  relocate. 

Sizes  1  Vi"  thru  36"  i.d. 


Writ*  for  doloh  today 
Ditlribulort 
in  all  principal  citiac 


J 


THE  FLEXAUST  COMPANY 


OMt.  HV-7 


100  PAHK  AVE  NEW  YORK  17,  N  Y 


Briefly  Stated 


is  growing  in  popularity  and  ac¬ 
ceptance,  and  that  all  indications 
are  that  it  will  gain  still  greater 
momentum  in  the  future.  Already 
more  than  half  a  million  homes  are 
electrically  heated  and  estimates 
indicate  that  within  10  years  this 
figure  will  have  grown  to  more  than 
three  million,  the  company  stated. . . 

Stockholders  of  Warren  Webster 
&  Co.,  Camden,  N.  J.,  manufacturer 
of  heating  and  cooling  equipment, 
approved  the  sale  of  the  business 
to  Management  &  Development 
Corp.,  Baltimore,  Md.  The  an¬ 
nouncement  came  from  Warren 
Webster,  President  of  the  71  year 
old  concern,  who  stated  that  the 
present  Warren  Webster  &  Com¬ 
pany  management  will  retain  a  sub¬ 
stantial  financial  interest. 

Mr,  Webster  explained  that  the 
new  owners,  headed  by  Herbert  A. 
Wagner,  president  of  Management 
&  Development  Corp.,  will  be  active 
in  Warren  Webster  &  Co.  manage¬ 
ment  and  that  he,  himself,  would 
continue  to  serve  the  company  in 
an  active  capacity.  He  said  that  he 
foresaw  very  few  changes  in  com¬ 
pany  operations  or  marketing  pol¬ 
icy,  and  that  the  name  Warren 
Webster  &  Company  would  be  re¬ 
tained  by  the  new  owners. 

It  was  explained  that  Manage¬ 
ment  &  Development  Corporation 
has  been  successfully  engaged  in  in¬ 
dustrial  financing  and  management 
for  a  number  of  years.  The  com¬ 
pany’s  plan  is  to  concentrate  on  the 
expansion  of  Warren  Webster  & 
Company’s  facilities  and  product 
line.  .  . 

Cleaver-Brooks  Co.,  Milwaukee, 
Wis.,  has  concluded  a  working 
agreement  with  The  Creamery 
Package  Mfg.  Co.,  Chicago,  Ill.,  for 
the  sale  of  the  firm’s  Monitor  pack¬ 
age  boilers  to  the  dairy  industry. 
The  Creamery  Package  Mfg.  Co.  is 
a  national  manufacturing  and  sales 
organization  selling  process  equip¬ 
ment,  refrigeration  and  supplies  to 
the  dairy  and  food  industries.  . . 

Construction  of  a  new  general 
office  building  in  Chicago  has  been 
announced  by  Joseph  T.  Ryerson  & 
Son.,  Inc.,  warehousing  subsidiary 
of  Inland  Steel  Company.  Located 


•  Yarway  Gun-Pakt 
Joints  are  serviced 
in  the  line  under 
full  steam  pressure. 

•  Costly  shutdowns 
eliminated. 

•  Maintenance 
records  show  1 
manhour  per  yeeu* 
per  joint. 

•  Fewer  expansion 
joints  needed  per 
length  of  pipeline 
with  Gun-Pakt. 


For  new  Yarway 
Expansion  Joint  Catalog 
EJ-1916  write 
Yarnall-Waring  Cc.. 
i04  Mermaid  Avenue, 

Phila.  18,  Pa. 

with  €onfiden€e 
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Briefly  Stated 


adjacent  to  its  plant  at  16th  and 
Rockwell  Sts.,  it  will  be  210  by  210 
ft,  two  stories,  of  steel  frame  con¬ 
struction  with  walls  largely  of  glass 
and  stainless  steel.  The  building 
was  designed  by  Skidmore,  Owings 
&  Merrill.  General  contractor  is 
Sumner  Sollitt  Company.  Comple¬ 
tion  is  scheduled  for  late  in  1960.  .  . 

Standard  Steel  Corp.,  Decatur, 
Ill.,  has  concluded  negotiations  with 
Carrier  Corp.,  to  acquire  the  assets 
of  Cambridge  Co.,  Lowell,  it  was 
announced.  The  latter  company  is 
now  an  operating  division  of  Stand¬ 
ard  Steel.  No  purchase  price  was 
made  public.  Cambridge  know-how 
in  cryogenics  is  sought.  .  . 

NEW  REPRESENTATIVES 

The  Max-Arnold  Company,  2227 
North  American  Street,  Philadel¬ 
phia,  Pa.,  is  serving  the  plumbing 
trade  for  Harcraft  Brass,  Tor¬ 
rance,  Calif.  The  firm  will  act  as 
Harcraft  representatives  for  south¬ 
ern  New  Jersey  and  the  east  shore 
of  Maryland,  Delaware,  and  eastern 
Pennsylvania.  Max-Arnold  will  offer 
a  complete  line  of  Harcraft  products 
including  centersets,  diverters, 
swing  spouts,  faucets,  flexible  sup¬ 
plies,  and  shower  rods.  .  . 

A  new  representative  for  dual 
duct  air  mixing  units  has  been  ap¬ 
pointed  in  Syracuse  by  Buensod- 
Stacey,  Inc.,  New  York,  N.Y.  It  is 
the  Lewis  Reid  Company.  .  . 

Appointment  of  five  new  sales 
representatives  for  McQuay,  Inc. 
heating  and  air  conditioning  prod¬ 
ucts  is  announced.  The  five  are: 
Campbell  &  Becker,  Inc.,  452  Broad¬ 
way,  Albany,  N.  Y. ;  The  Bachman 
Co.,  950  Cherokee,  Denver;  Lamb 
Engineering  Co.,  2125  Maryland 
Avenue,  Baltimore;  George  Brei- 
tenbach,  519  Cynwyd  Circle,  Bala- 
Cynwyd  (Philadelphia),  Pa.;  and 
Richard  K.  Peck,  Jr.,  3110  West 
Lambright  Street,  Tampa,  Fla.  .  . 

Southland  Supply  Company,  Dal¬ 
las,  Tex.,  has  been  appointed  a  dis¬ 
tributor  of  A.  M.  Byers  polyvinyl 
chloride  (plastic)  pipe.  Already  a 
distributor  of  Byers  4-D  wrought 
iron  pipe.  Southland  Supply  will 
distribute  PVC  pipe  throughout  the 
Dallas  area.  W.  M.  Pattison  Supply 


EDWARDS  AIRVEC 

...the  air-cooled  refrigerant  condenser  that 

eliminates  fans,  cooling  towers,  noise  and  maintenance. 

For  condensing  refrigerants  Edwards  AIRVEC  offers  a  simple,  economical 
method  that  makes  possible,  for  the  first  time,  the  elimination  of  fans,  motors, 
and  cooling  towers!  Because  of  its  unique  operating  principle,  AIRVEC  re¬ 
quires  no  electrical  power-the  refrigeration  or  air  conditioning  system  using 
AIRVEC  requires  20%  less  power.  With  no  moving  parts  there  is  no  need  for 
belts,  pumps,  fans  or  costly  maintenance -and  it’s  absolutely  silent.  And 
water  is  not  used  in  the  AIRVEC  so  there  is  no  water  treatment  problem  or 
periodic  cleaning  of  condensers  and  towers. 

The  size  of  the  condenser  is  virtually  unlimited:  you  just  assemble  sin¬ 
gle  AIRVEC  elements  in  a  single  plane  until  the  required  area  is  covered.  Initial 
installation  costs  are  lower,  too.  And  AIRVEC  is  so  light  that  little  or  no  special 
rigging  is  required. 

its  low,  unobtrusive  silhouette  blends  easily  with  any  architecture, 
leaving  more  useable  space  within  the  building  proper.  Roof  loads  are  negli¬ 
gible  so  no  extra  beams  are  needed.  Edwards  AIRVEC  Condensers  are  availa¬ 
ble  in  nominal  sizes  of  1.25, 2.50  and  3.75  tons  and  larger  assembles  up  to 
hundreds  of  tons. 

The  refrigerant  gas 
is  cooled  and 
condensed  by 
the  movement  of 
convection  air 
moving  upward 
through  the 
AIRVEC  condenser. 

Write  today  for  comprehensive  technical  data. 

EDWARDS  ENGINEERING  CORP. 

1608-1  Alexander  Avenue  •  Pompton  Plains,  New  Jersey 

Telephone  TEmple  5-2808 

WORLD’S  LARGEST  MANUFACTURER  OF 
WATER-COOLED  CONDENSERS  FOR  PACKAGED  EQUIPMENT. 
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WHY  THERE’S 
NO  "OR  EQUAL” 
^ENYOU 
SPECIFY 
WIREMOLD 
AIR  DUCT 


Unlike  any  other  flexible  air  duct, 
Wiremold  Air  Duct  is  made  with  a 
flat  metal  spiral  that  mechanically 
locks  to  the  fabric  component.  Here’s 
what  this  construction  means  to  you: 

•  With  Wiramold  you  got  a  mechanically 
locked  toom  tho  lamo  a*  you  insist  upon 
with  shoot  motol  duct.  Thoro  oro  no  gluos 
or  odhosivos  that  may  dry  out  and  foil 
with  ago. 

e  Wiromold's  oxclusivo  Hat  motol  spiral  os- 
suros  occuroto  sizo  —  and  snug  connoctions. 

e  Cuffod  onds  (and  cuffing  oquipmont)  oro 
novor  noodod. 

e  Unliko  ducts  with  cuffod  onds.  Wiromold's 
fabric  and  motal  aro  both  socurod  to  ond 
fittings,  making  strongor  connoctions. 

•  Two  longths  of  Wiromold  can  bo  joinod 
simply  by  scrowing  thorn  togothor.  No  col- 
lors  or  clamps  aro  noodod. 


FOR  AIR  CONDITIONING  •  EXHAUSTING 
MATERIALS  HANDLING  •  MANY  OTHER  USES 


AIR  DUCT 


•sh  yo«r  dlstrRkofor,  or  wrMo 
THE  WIREMOLD  COMFANY  •  HARTFORD  10,  CONN. 


Company,  Cleveland,  Ohio,  has  also 
been  appointed  a  distributor.  It  will 
distribute  PVC  pipe  throughout  the 
Cleveland  area.  .  . 

James  L.  Brasher,  5400  Park 
Road,  Charlotte,  N.C.,  has  been  ap¬ 
pointed  sales  representative  for 
CoRDLEY  &  Hayes,  New  York,  N.Y., 
manufacturers  of  electric  water  dis¬ 
pensers,  the  firm  announced.  .  . 

American  Air  Filter  Co.,  Inc., 
is  taking  steps  to  expand  and 
strengthen  its  sales  representation 
in  the  greater  New  York  City  area. 
Effective  June  1,  Associated  Ther¬ 
mal  Products,  Inc.,  534  West  Broad¬ 
way  (New  York  City)  increased  its 
responsibilities  to  include  all  of 
AAF’s  air  filter  products  (except 
intake  air  filters  for  engines  and 
compres.sors )  and  Herman  Nelson 
heating  and  ventilating  products. 
A.s.sociated  Thermal  Products  also 
repre.sents  AAF’s  Kennard  Division 
air  conditioning  and  air  handling 
units.  .  . 


W.  D.  Allen’s  Manufactured 
Products  Division  announced  the 
appointment  of  three  new  Midwest 
representatives  as  part  of  the  com¬ 
pany’s  program  for  expanding  na¬ 
tional  distribution  of  their  fire  pro¬ 
tection  line.  Stickler  &  Downs,  Inc., 
Milwaukee,  will  represent  the  com¬ 
pany  in  most  of  Wisconsin  and  the 
upper  Michigan  peninsula.  A.  C. 
Bjerken  &  Associates,  St.  Paul, 
Minn.,  was  appointed  representa¬ 
tive  for  Minnesota,  Iowa,  North 
Dakota,  South  Dakota  and  part  of 
Wisconsin.  A.  F.  Becker,  St.  Louis, 
will  cover  the  Missouri,  Kansas, 
and  Southern  Illinois  territory.  .  . 

Zurn  Systemettes,  engineered 
behind-the-wall  supporting  systems 
for  residential  wall  closet  installa¬ 
tions,  will  be  sold  nationally 
through  a  newly-created  network  of 
franchised  representatives,  it  was 
revealed  by  ZuRN  Industries,  Inc., 
Erie,  Pa.  Some  60  sales  engineers. 


(Concluded  on  page  132) 


ORE  STEAM 
At  LOWER 


COMFAK  wator  tub*  bollors  art  availablo  at 
complotoly  packaged  forced  draft  unlit  for  low  or 
high  pretture  tervice  in  22  tizet  from  12  to  750  HP. 


lOILER  RUILDERS  SINCE  1M* 


THE  INTERNATIONAL 
BOILER  WORKS  CO. 


Faster  steaming  is  only  one 
of  the  many  superior  features 
of  International  Compak 
Water  Tube  Pacxage  Boilers. 

No  matter  what  you’re  look¬ 
ing  for  in  a  boiler  —  low  cost 
.  .  .  long  hfe  expectancy  .  .  . 
high  efficiency  .  .  .  low  main¬ 
tenance  .  .  .  easy  cleaning  .  .  . 
automatic,  foolproof  operation, 
etc.  —  it  will  pay  you  to  take 
a  closer  look  at  the  COMPAK. 


Ret  fill  MilU  fnm  year 
INTERNATIONU  tUTIICT  REPRESENTATIVE 
cr  write  far  ■alletiR  14M  taRay. 


_  j  I  Piwir  Mbia^ 

u«  i  IH|I|  PretMira  VMar  TAa 
Paakata  Men  -•  IMaraMlaMl- 
lallMl  Paraaf  laeirtolaliaa  tea- 
aratart  •  MME  ffaia  frMtan  ^ 
Vatiib  VVMiii  fiiMA  t : '  - 


RVO  Sprwca  SI.  Eat!  Siraiidtbwrg,  Pa. 

MaaafactaraR  aai  taM  la  Cauda  aaRar  icraamaat  witb  CANADIAN  VICRERS  LTD.  Maatreal,  P.  R. 
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well  TrW(§ 


FMtwrais 

Low  ipood  (1750  RPM)  TVC  pumps  or* 
•oslly  installed  in  areas  where  space  is 
Imporlanl.  Their  compact  cast  iron  receiv¬ 
er  and  sturdy  pumping  unit  assure  a 
trouble-free  installation. 

DiMaiieloiit: 

26  gallon  cast  iron  receiver  for  single  or 
duplex  units;  Diameter  25";  height  of  re¬ 
turn  above  floor  lOVz";  height  of  unit 
36"  max. 

iNStallatioNs 

Simple  installation:  one  return  connection, 
one  discharge  connection.  Unit  is  com¬ 
pletely  assembled  at  the  factory.  Send  for 
Bulletin  TVC-300. 

Stnd  for  Bulletin  TVC-300 

See  Catalog  in  1959  Sweet's  and 
1959  Domestic  Eng.  Cat.  Dir. 


TVC  PUMPS  now  available  in  capacities  from 
750  to  1 5,000  sq.  ft.  E.D.R. 

The  three  sizes  of  TVC  receivers  now  offer  a  complete  line  of  low  pres¬ 
sure  system  condensate  pumps  to  fit  all  requirements.  The  LOW  RETURN 
CONNECTION  and  LOW  SPEED  -  1750  R.P.M.,  coupled  with  the  built-in 
durability,  operating  efficiency  and  low  cost  of  these  pumps  guarantee  a 
satisfactory  and  trouble  free  installation.  This  pump  provides  gravity 
drainage  for  low  heating  units. 

Specify  and  install  a  well  TVC  Pump. 


Built  for  ONE  MILLION  STARTS  .  .  .  without  attention 


1516  North  Fremont  Street  •  Chicago  22,  Illinois 


Ea$y-to-install  Aluminum 

lHUil^ROOF  VENTILATOR 


Model  QD-from  1200  to  38.3SO  CFM 

Shipped  completely  assembled,  with  integral 
conduit  to  facilitate  wiring.  Direct  drive  fan  has 
individually  cast  aluminum  hub  and  blades. 
Blades  are  replaceable.  Serviced  from  above  the 
roof  line.  Extremely  lightweight  for  size— 38,350 
cfm.  unit  weighs  only  485  lbs.  crated  for  ship¬ 
ping.  Venturi  type  base  and  one-piece  top  cap 
are  spun  aluminum. 

A  complete  line  of  spun  aluminum  centrifugal 
ventilators,  belt  and  direct  drive,  is  also  available. 


Write  for  catalog  and  free  booklet 
“Ideas  For  Moving  Air.” 

I.ORKN  COOK  COMPANY 
Ohio 


YOU  CAN  BUY  AIR  FILTERS  WITH 
CONFIDENCE  FROM  MEMBERS  OF... 


The  Air  Filter 
Institute 


Box  9325,  Wothinglon  5,  D.  C 


Air  Dovicot,  Inc. 

IBS  Modicon  Avonuo 
Now  York  16,  Now  York 

Air  FIHor  Corporation 
4554  W.  Woolworth  Avonuo 
Milwoukoo  It,  Wioconoin 

Air-Mozo  Corporcrtion 
25000  Miloo  Rood 
Clovolond  2t,  Ohio 

Amoricon  Air  FiHor  Co.,  Inc. 
215  Control  Avonuo 
Louiovillo  9,  Kontucky 

Continontol  Air  FiHort,  Inc. 
2520  Holm  Stroot 


Minnoopolio-Honoy woll  Rogulotor  Co. 
Minnoopollo  t,  Minnototo 

Owont>Corning  Fiborgloo  Corporotloil 
1533  Notional  Bonk  Building 
Tolodo  3,  Ohio 

FHtoburgh  Floto  Oloto  Company 
Fibor  Oloot  Divioion 
Ono  Ootowoy  Contor 
FHtoburgh  22,  fonnoylvonio 

Roooorch  froductt  Corporation 
1015  E.  Woohington  Avonuo 
Madison  10,  WitcontIn 

*Tochnical  FiHor  Co. 

2719  South  Poplar  Avonuo 
Chicago  t,  lllinoit 


Louiovillo,  Kontucky 

Dollingor  Corporation 
1 1  Contro  Pork 
Rochootor  3,  Now  York 

Orico  Industrial  Corporation 
100  Eighth  Stroot 
Potcoic,  Now  Jortoy 

From  Corporation 
Providonco  16,  Rhodo  Island 


Trion,  Inc. 

1000  lolond  Avonuo 
McKoot  Rocks,  Ponnoylvonlo 

Vortox  Compony 

121  S.  Aloxondor  Avonuo 

Cloromont,  Californio 

Wootinghouoo  Eloctric  Corporation 
Sturtovant  Divioion 

Hydo  Peak,  Booton  36,  MattachutoNi 
*Fonaorfy  Whom  A  Co,  lot. 
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"OG”  I  ^  j 
SERIES  —  r- 


LENNOX 


GAS. ..OIL. ..OR  NEW  TYPE 

Dual  Fuel 

POWER  BURNERS 

Combination  burners  are  avail¬ 
able  for  the  “OG-4,  '  and  are 
interchangeable  with  single 
fuel  burners.  All  burners  are 
of  the  same  general  construc¬ 
tion;  switching  from  dual  fuel 
to  a  single  fuel  burner  involves 
changing  only  one  or  two 
minor  parts.  On  all  burners  the 
combustion  air  is  pre-heated. 
“Push  button"  changeover 
from  one  fuel  to  another  and 
electric  gas  ignition  give  added 
ease  of  operation  and  safety 
to  the  combination  burners. 
Write  today  for  the  full  story. 

LENNOX  Task  Matched  ”  Equipment 
to  control  and  condition  air  for  industry 


64, coo  to  2,000,000  Btuh  Units 


UMHOX  InduNfrImN  Inc. 

INDUSTRIAL  DIVISION 

L _  Bon  1294,  D«pt.  AC-7. 

Dm  MoinM  5,  la. 

Please  send  me— without  obligation- 
complete  specifications  and  engineer¬ 
ing  data  on  Lennox  “OG"  Serieslndus- 
trial  Heaters 

Name _ 

Company _ 

Address _ 

Title _ 


-City- 


Briefly  Stated 


(Concluded  from  page  130) 

representing  every  major  market¬ 
ing  area  in  the  U.S.  and  Canada, 
received  formal  certificates  of  fran¬ 
chise  from  the  company  granting 
exclusive  distribution  rights  in  as¬ 
signed  areas. 


WITH  THE  MANUFACTURERS 

Walworth  Company,  New  York, 
N.  Y.  announced  the  appointment 
of  new  officers  and  board  officials. 
The  company’s  new  president  is  the 
38-year-old  mechanical  engineer, 
John  C.  Wallace.  The  appointment 
culminates  the  2-year  period  he  has 
been  with  Walworth,  in  which  time 
he  has  held  three  vice-presidential 
positions.  Vice-president  and  gen¬ 
eral  sales  manager  is  the  34-year- 
old  engineer  Harold  Brown.  An¬ 
nouncement  has  also  been  made  of 
the  ascension  of  Fred  W.  Belz,  for¬ 
mer  Walworth  president,  to  the 
position  of  chairman  of  the  board. 
Mr.  Belz  has  been  with  the  com¬ 
pany  for  38  years.  .  .  . 

A.  D.  Rose  was  elected  president 
of  Jas.  P.  Marsh  Corp.,  Skokie, 
Ill.  He  was  formerly  executive  vice- 
president.  Mr.  Rose  began  his 
career  with  the  company  in  1918 
working  in  what  was  then  a  small 
instrument  and  valve  company. 
During  the  1920’s  he  organized  the 
company’s  first  Engineering  and 
Development  Department  and  his 
name  appears  on  many  patents 
granted  during  the  ensuing  years. 


Edward  F.  Schweich,  St.  Louis, 
Mo.,  has  been  elected  president  of 
the  Lewin-Mathes  Company  Divi¬ 
sion  OF  Cerro  de  Pasco  Corpora¬ 
tion.  Mr.  Schweich  succeeds  Rich¬ 
ard  H.  Lewin,  who  last  month  was 
appointed  vice  president  of  Cerro  de 
Pasco  with  responsibility  for  do¬ 
mestic  nonferrous  metal  fabricat¬ 
ing  operations.  Mr.  Schweich’s  ap¬ 
pointment  as  chief  executive  of 
Lewin-Mathes  comes  almost  thirty 
years  to  the  day  from  his  first  em¬ 
ployment  by  the  company  on  June 
1,  1929.  Throughout  mo.st  of  his  as¬ 
sociation  with  Lewin-Mathes,  he 
served  as  secretary  of  the  company, 
and  late  last  year  was  promoted  to 
executive  vice  president. 


WANTED 


SALES 

MANAGER 

For  long  established  company 
located  in  east  which  manu¬ 
factures  industrial  heating, 
ventilating  and  combustion 
equipment. 

Company’s  sales  normally 
in  excess  of  $4,000,000  per 
year  through  manufacturers’ 
representatives  in  United 
States  and  Canada.  Com¬ 
pany  has  progressive  man¬ 
agement  and  is  well  financed. 

Candidate  should  have  me¬ 
chanical  engineering  training, 
proved  record  of  success  as 
sales  manager  for  industrial 
products,  plus  strong  leader¬ 
ship  and  administrative  qual¬ 
ities. 

Prefer  candidate  between 
ages  35  and  48.  Earnings  of 
$20,000  plus  per  year,  de¬ 
pending  on  man.  Also  pos¬ 
sibility  of  title  of  Vice-presi¬ 
dent  for  Sales. 

Interested  candidates  should 
send  complete  resume.  Inclu¬ 
sion  of  small  photo  is  welcome. 

Our  employees  down 
through  clerical  level  are  in¬ 
formed  of  this  opening  and 
the  Company’s  search  for  good 
candidates. 

Reply  to 
Box  944 

Air  Conditioning 
Heating  and  Ventilating 
93  Worth  St.,  New  York  13,  N.  Y. 
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A  tlttv*,  roisad  V 
and  lowarad  1 

'within  a  non* 
magnotic  tube, 
attracts  or 
releases  on  Alnico 
magnet  attached  to 
a  mercury  switch. 
Basicolly,  this  is  i 
Mognetrol  J 


Hera  It  m  book  that  will  give  yee  a  coeiprebentlve  pletere  ef 
♦he  ebaraeterliMct  mmd  etet  ef  every  type  end  grade  ef  feel 
ell.  The  aeHwr  eipMei  fhe  OMaaleg  ef  each  oily  property, 
ead  ikews  hew  this  lefoneetlea  Is  applied  to  the  selectiee, 
heedNeg  end  heraieg  ef  feel  ell.  Imparities  end  hew  they  effect 
ceoAestlea  ere  deserihed  felly,  end  e  special  chapter  descrihes 
feel  ell  additives  and  hew  they  ore  esed.  Another  chapter  lists 
freebies  which  nmy  he  eecoeetered  In  esieg  feel  ells,  end  shews  the 
eerrect  remedy  to  apply  le  each  case.  Technical  loegnage  Is 
■**lded  wherever  pessihle  aed  all  terms  ore  felly  esploieed. 

IM  Pages  $4.50  34  Tables 

THE  INDUSTRIAL  PRESS 

t3  Werfh  Strggf  Naw  York  13,  N.  Y. 


The  World’s  Most  Dependable 

LIQUID  LEVEL  CONTROL 

Because  of  the  utter  simplicity  of  Magnetrol's  magnetic 
operating  principle,  standard  models  can  be  easily 
adapted  to  meet  any  special  requirements  for  pressure, 
temperature  or  corrosive  liquids  .  .  .  and  usually  at 
little  extra  cost.  This  Magnetrol  versatility  has  solved 
ail  kinds  of  tough  level  control  problems  .  . .  and  given 
our  engineers  wide  application  experience  that  can  be 
invaluable  to  you. 

Magnetrol  is  so  simple  that  failure  is  all  but  impossible! 
Using  only  permanent,  unfailing  magnetic  force  for  its 
operation,  there’s  nothing  to  wear  out  ...  no  dia¬ 
phragms  or  bellows  to  stiffen  and  rupture  ...  no 
electrodes  to  short  or  corrode  ...  no  packing  to  bind 
or  leak.  Magnetrol  is  practically  maintenance-free! 
Magnetrol  units  are  available  for  controlling  level 
changes  from  .0025'in.  to  150-ft.  .  .  .  with  multi-stage 
switching  when  desired.  Send  coupon  for  full  details. 

MAGNETROL,  Inc. 


MAGNETROL,  Inc.,  2106  S.  Marshall  Blvd.,  Ckicaga  23,  Illinois 

Please  send  mv  'ololog  data  and  full  information  on 
Magnetrol  Liquid  Level  Controls. 


Company. 

Address— 


So  SIMPLE  that 
^^Specials”  are 
Likely  to  be 
Standard! 

4^ 


■  Catalog  ■ 


ELGO  SHUTTER  &  MANUFACTURING  CO. 
2732  W.  Worrea  Delrett  I.  Michigan 


Write  for  complete  specifications. 


DUCTAPE 

Fastest— Easiest  Way  to  Seal 
Ducts  and  Apply  Insulation 

e  Sticks  instantly  to  anything, 
e  Seals  airtight  —  holds  fast, 
e  Vapor-proof,  vermin-proof, 
e  Also,  fire-resistant  types, 
e  IVrite  for  free  test  sample. 

ARNO  ADHESIVE  TAPES,  INC. 

4106  Ohio  St.,  Michigan  City,  Ind. 
Or.  SchoU's  Industrial  Tape  Division 


M: 


NEW! 

EXTRUDED  ALUMINUM 
SHUTTERS 


Shutters  of  modern  design  which  give  you  ALL  of 
these  features:  Lightweight,  Full  Weather  Strip,  Low  Freight 
Cost,  Easier  installation,  Concaalad  Pivot  Pins,  Rust  and  cor 
rosion  Proof  and  Natural  aluminum  finish  with  flutad  frames. 
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...  aaotker  ovtstaudiug 
appIkatioH  of  THERMAL 
Cooling  and  Hooting  Coils 

Specifications  for  the 
cooling  and  heating  coils 
in  the  main  air  condi¬ 
tioning  system  of  the  new 
ultra-modern  *House  of 
Tomorrow  Musical  The¬ 
ater  in  Fort  Worth  called 
for  not  only  top  quality 
but  fast  delivery.  Thermal 
Engineering  delivered 
both. 

Thermal  Engineering 
Corporation  of  Houston 
manufactures  central 
plant  air  conditioners, 
multi-zone  air  conditioners,  cooling  and  heating  coils, 
sprayed  coil  units,  heating  and  ventilating  units  and  air 
cooled  condensers  —  all  famous  for  long  life,  efficient 
operation  and  prompt  delivery.  When  you  want  tomor¬ 
row's  air  conditioning  and  ventilating  equipment  today  — 
specify  Thermal. 

Architect:  A.  George  KTeg  &  Assoc.,  Fort  Worth 
Meeheeicol  Eegieeers;  Leonard  E.  Kanto  6  Assoc.,  Fort  Worth 
Meehoeieol  Contractor:  Bird  FIbg.  ($  Hooting  Co.,  Fort  Worth 


Agents  in  principal  cities. 


BOOK  REVIEWS 

Publications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 

THERMODYNAMICS 

For  some  unknown  reason,  there  has  been  a  large 
number  of  hooks  published  within  the  past  year  on 
Thermodynamics.  Another  volume  has  been  added  to  this 
list,  this  time  Thermodynamics  by  Gordon  J.  Van  Wylen, 
chairman,  department  of  mechanical  engineering,  Univer¬ 
sity  of  Michigan.  It  is  the  result  of  supplementary  notes 
prepared  by  the  author  for  his  students,  and  is  designed  to 
gives  the  student  an  appreciation  and  understanding  of 
both  the  physical  and  the  mathematical  aspects  of  thermo¬ 
dynamics. 

The  first  part  of  the  book  treats  basic  definitions  and 
concepts,  followed  by  an  analysis  of  the  first  and  second 
laws  of  thermodynamics.  The  first  half  of  the  text  is 
rounded  out  with  material  involving  the  concepts  of  avail¬ 
ability  and  irreversibility. 

The  second  section  of  the  book  covers  processes  in 
reciprocating  machinery  and  cycles.  Also  covered  are 
flow  through  nozzles  and  blade  passages,  chemical  re¬ 
actions,  combustion,  equilibrium  and  thermodynamic 
properties. 

Problems  are  presented  at  the  end  of  each  chapter,  with 
numerical  answers  given  at  the  back  of  the  book. 

Thermodynamics,  by  G.  J.  Van  Wylen.  Cloth  bound, 
6x9  inches,  567  papes.  Published  by  John  Wiley  &  Sons, 
Inc.,  440  4th  Are.,  Neiv  York  16,  N.  Y.  Price,  $7.95. 


PIPE  STRUCTURE  ANALYSIS 

The  development  of  high  pressure  and  high  tempera¬ 
ture  piping  systems  has  brought  about  greater  apprecia¬ 
tion  of  the  need  of  pipe  structures  for  stress  and  flexibility. 
Since  serious  hazards  can  accompany  pipe  failure,  rule 
of  thumb  methods  are  no  longer  acceptable.  To  fill  the 
need  for  basic  information.  Analysis  of  Pipe  Structures 
for  Flexibility  was  prepared  by  John  Gascoyne,  senior 
designer  and  stress  consultant,  Badger  Manufacturing 
Co.,  Cambridge,  Mass. 

Chapters  in  this  book  cover  methods  of  stress  calcula¬ 
tion;  preliminary  data  and  basic  assumptions;  an  elastic- 
center  method  of  stress  calculation;  translation  of  results; 
pipe  supports,  and  worked  examples  for  specific  problems. 

Analysis  of  Pipe  Structures  for  Flexibility,  by  J.  Gas¬ 
coyne.  Cloth  bound,  7V4  x  9%  inches,  180  pages.  Pub¬ 
lished  by  John  W  iley  &  Sons,  Inc.,  440  4th  Ave.,  New 
York  16,  N.  Y.  Price,  $7.50. 


CONFERENCE  ON  AIR  POLLUTION 

A  National  Conference  on  Air  Pollution  was  held  in 
Washington,  D.  C.,  November  18  to  20,  at  which  time  a 
large  number  of  valuable  papers  were  presented  by 
specialists  in  their  respective  fields.  These  papers  varied 
from  basic  concepts  of  air  pollution,  health,  economic 


THERMAL 

DIRECT  EXPANSION  COIL 


134 


JULY.  19S9.  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


and  social  effects  of  air  pollution  to  administrative  as¬ 
pects  of  air  pollution. 

Papers  presented  and  the  informal  discussions  of  the 
three-day  meeting  are  now  available. 

Proceedings,  National  Conference  on  Air  Pollution. 
Publication  of  U.  S.  Department  of  Health,  Education  and 
W  el  fare.  Paper  hound,  6x9  inches,  526  pages.  Super¬ 
intendent  of  Documents,  U.  S.  Government  Printing 
Office,  Washington  25,  D.  C.  Price,  $1.75. 

ASTM  STANDARDS  ON  STEEL  PIPING  MATERIALS 

This  compilation  of  ASTM  Standards  on  Steel  Piping 
Materials  contains  all  the  specifications  for  carbon-steel 
and  alloy-steel  pipe  and  tubing  issued  by  the  American 
Society  for  Testing  Materials.  Specifications  in  this  com¬ 
pilation  cover:  Pipe  used  to  convey  liquids,  vapors  and 
gases  at  normal  and  elevated  temperatures;  still  tubes 
for  refinery  service:  heat  exchanger  and  condenser  tubes, 
and  boiler  and  su|>erheater  tubes.  Also  included  are  speci¬ 
fications  for  castings,  forgings,  weldings,  bolts  and  nuts. 

There  are  71  standards  in  the  book.  Of  these,  40  have 
recently  been  revised  or  have  had  their  status  changed 
within  the  year.  This  compilation  replaces  the  edition 
published  March,  1958.  Many  of  the  specifications  in 
this  compilation  are  incorporated  in  the  ASME  Boiler 
and  Pressure  Vessel  Construction  Code. 

ASTM  Specifications  for  Steel  Piping  Materials,  pub¬ 
lished  by  the  American  Society  for  Testing  Materials, 
1916  Race  St.,  Philadelphia  3,  Pa.  Paper  cover,  6x9 
inches,  524  pages,  $6. 

AIR  POLLUTION  CONTROL 

The  basic  facts  that  must  be  considered  in  any  air 
pollution  control  program,  are  covered  in  Air  Pollution 
Control,  by  W.  L.  Faith,  managing  director.  Air  Pollu¬ 
tion  Foundation.  It  is  written  so  as  to  be  understood  by 
both  the  layman  and  the  technical  man  who  has  not 
specialized  in  this  subject. 

Starting  with  an  explanation  of  the  effects  of  air  pollu¬ 
tion  and  the  importance  of  meteorological  variables,  the 
text  moves  into  a  discussion  of  smoke,  dusts,  fumes,  and 
mists,  gases,  odors,  and  automobile  exhaust.  It  concludes 
with  chapters  on  the  making  of  an  air  pollution  survey, 
and  legal  aspects.  Extensive  references  are  given  at  the 
end  of  each  chapter. 

Air  Pollution  Control  by  W.  L.  Faith.  Cloth  bound, 
6x9  inches,  259  pages.  Published  by  John  Wiley  &  Sons, 
Inc.,  440  Fourth  Ave.,  New  York  16,  N.  Y.  Price,  $8.50. 


Gas  Transmission  and  Distribution  Piping  Systems 
— The  American  Standards  Association  has  approved  the 
new  edition  of  a  code  on  Gas  Transmission  and  Distribu¬ 
tion  Piping  Systems.  It  includes  many  rulings  of  cases 
that  have  been  made  since  1955  when  the  first  edition  of 
this  code  was  first  published.  This  code  is  Section  8  of 
the  American  Standard  Code  for  Pressure  Piping  and 
has  been  published  by  the  American  Society  of  Mechani¬ 
cal  Engineers.  Copies  may  be  purchased  from  ASA,  70 
E.  45th  St.,  New  York  17,  N.  Y.,  and  ASME,  29  W. 
39th  St.,  New  York  18,  N.  Y.  Price,  $2.50. 


Dttignen 

Maria  Bergson  Associates 


SLOT  TYPE 

Look  around  . . .  you’ll  see  STRIPLINE  by  AGITAIR 
everywhere.  And  no  wonder.  STRIPLINE  combines 
the  best  features  of  both  slots  and  efficient  air 
diffusers  to  provide  equalized  air  flow  throughout 
its  entire  length. 

Slender,  inconspicuous,  practical  and  versatile 
. . .  STRIPLINE  slot  diffusers  can  be  located  in  walls, 
ceilings,  coves,  moulds,  window  reveals,  stools... 
yes  anywhere  to  suit  interior  design. 

Writ*  for  Complete  Siriplin*  Catalog 

HoilBiR 

high  velocity  units  •  punkah  louvers 
air  diffusers  •  filters  •  exhausters 

Sold  exclusively  by  fcpresenlalives  lort 

AIR  DEVICES  INC. 


185  MADISON  AVENUE.  NEW  YORK  16.  N.  Y. 

TypeH 
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JACK  HAMMER  FAILS  TO 
FLAKE  INLAP^D  TLCO* 


Crumbling  concrete  is  easy  with  this  powerful  paving  breaker. 
It  hits  with  crunching  impact  at  the  rate  of  1,200  blows  per 
minute  with  75,000  ft.  lbs.  of  developed  energy.  Yet,  while 
thousands  of  repeated  blows  actually  hammered  this  TI-CO 
galvanized  sheet  into  the  ground  at  the  point  of  contact,  there 
wasn’t  a  trace  of  flaking  of  the  zinc  coating! 

TI-CO  won't  flake  or  peel  on  the  job,  either.  It's  soft  enough  to 
take  the  most  complicated  forming,  and  when  you  hammer  it 
flat  it  doesn’t  spring  back— it  stays  flat! 

TI-CO  sheets  take  Pittsburgh  lock-seaming  or  any  other  tough 
fabricating  process  without  your  worrying  about  make-overs. 
You  get  a  good-looking,  long-lasting  installation  . . .  every  time! 
A»k  your  Steel  Service  Center  for  the  TI-CO  Brand  .  .  .  the  galvanized 
sheet  that’s  tailor-made  for  sheet  metal  work 


INLAND  STEEL  COMPANY 


10  West  Moitroe  Street  •  Chicago  3,  Illinois 


Canadian  Dagraa-Days  for  May, 

1959* 

City 

May 

i  Cumulative 

1959  I 

Normal 

'  1958-59  1 

Normal 

Calgary.  Alta . 

615 

460 

9258 

8970 

Charlottetown,  P.  E.  1.  . 

519 

560 

8734 

8330 

Crescent  Valley.  B.  C.  . 

488 

400 

7737 

7610 

Edmonton,  Alta . 

537 

410 

9661 

9830 

Fort  William.  Ont . 

.  509 

540 

10351 

10180 

Grande  Prairie.  Alta.  .  . 

532 

460 

10668 

10390 

Halifax,  N.  S . 

474 

484 

7474 

7246 

London,  Ont . 

264 

330 

7524 

7230 

Medicine  Hat.  Alta. 

473 

320 

8728 

8450 

Moncton,  N.  B . 

425 

480 

8866 

8500 

Montreal,  P.  Q . 

227 

270 

8359 

8240 

North  Bay,  Ont . 

385 

470 

9676 

9520 

Ottawa,  Ont . 

264 

330 

8762 

8580 

Penticton,  B.  C . 

361 

260 

6393 

6270 

Prince  George,  B.  C.  .  . 

534 

480 

9068 

8980 

Quebec  City,  P.  Q.  .  .  . 

312 

430 

9598 

9240 

Regina  Sask . 

484 

420 

10377 

10400 

St.  John,  N.  B . 

460 

510 

8695 

8380 

Saskatoon,  Sask . 

471 

420 

10458 

10610 

Timmins,  Ont . 

454 

550 

10770 

1 1060 

Toronto.  Ont . 

257 

316 

7035 

6898 

Vancouver,  B.  C . 

352 

320 

5159 

5230 

Victoria,  B.  C . 

395 

350 

5017 

4870 

Windsor,  Ont . 

211 

270 

6896 

6560 

Winnipeg  Man . 

491 

41  1 

10794 

10399 

"These  data  ate  supplietl  throuRh  the  ccurtesy  of  the  Meteorological 
Division,  .Air  Service  Branch,  Department  of  Traivsport,  Canada. 


WHAT  READERS  SAY 


Kitchen  Ventilation — A  Rebuttal 

Editor.  Air  Conditiom.ng,  Heating  and  Ventilating 

In  the  June  issue  of  Air  Conditioning,  Heating  and 
Ventilating.  M.  E.  Price  commented  on  the  article  1 
prepared  on  Commercial  Kitchen  Ventilation.  I  wish  to 
make  clear  that  there  was  certainly  no  intention  on  my 
part  to  imply  that  it  is  impractical  to  air  condition  com¬ 
mercial  kitchens.  The  rule-of-thumb  formulas  which  1 
recommended  be  used  for  sizing  kitchen  exhasut  systems 
are  minimum  ones  for  proper  exhaust  systems  and  are 
used  or  recommended  by  almost  all  reputable  authori¬ 
ties.  including  the  National  Fire  Protection  Association 
and  the  National  Board  of  Fire  Underwriters. 

I  agree  that  the  resulting  air  volumes  are  large  but. 
unfortunately,  these  are  necessary  in  order  to  catch  and 
effectively  remove  grease-laden  cooking  vapors  and  odors. 
As  pointed  out  in  the  article,  the  amount  of  heat  input 
to  the  appliances  has  no  bearing  whatever  on  the  exhaust 
system  design  since  the  high  air  velocities  and  resultant 
high  air  volumes  are  necessary  for  removal  of  the  heavier 
cooking  vapors. 

It  should  also  be  noted  that  since  the  exhaust  system 
sizing  methods  are  rule-of-thumb,  their  application  to 
uimscal  situations  requires  interpretation  by  someone 
expel  ienced  in  the  design  of  air  conditioning  and  venti¬ 
lating  systems. 

I'he  example  used  by  Mr.  Price  in  his  illustration  is 
unusual  since  it  consisted  of  a  very  large  40  ft  x  6()  ft 
kitchen,  and  a  relatively  small  number  of  cooking  appli¬ 
ances  (only  1(X)  kw  connected  load!.  In  addition,  Mr. 
Price  assumed  an  institutional  kitchen  which  had  no  adja¬ 
cent  dining  area.  Where  a  dining  area  is  present,  all  of  the 
ventilation  air,  based  on  15  cfm  per  person,  could  be  ex- 
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hausted  through  the  kitchen  and  its  exhaust  system,  there¬ 
by  substantially  reducing  the  amount  of  replacement  air 
which  must  be  supplied  to  the  kitchen  from  outdoors.  This 
latter  and  more  typical  installation  greatly  reduces  the 
refrigeration  load  needed  to  condition  the  make-up  air. 

Experienced  designers  might  find  many  ways  to  air 
condition  the  kitchen  cited  by  Mr.  Price  without  supply¬ 
ing  43  tons  of  refrigeration  to  condition  the  replacement 
air.  Actually,  the  hood  design  in  such  an  unusual  type  of 
kitchen  could  probably  be  based  on  the  face  velocit' 
method  cited  in  the  article,  and  not  on  the  air  change 
method.  This,  again,  illustrates  where  experienced  judg¬ 
ment  must  be  used  in  unusual  circumstances  in  order  to 
properly  apply  the  basic  fundamentals  discussed  in  the 
article. 

Edpar  A.  John 
Assistant  Director 
UtHization  Bureau 

American  Gas  Association, 

Setr  York,  A'.  T. 


COMING  EVENTS 

Where  listed,  names  or  titles  of  individuals  are 
those  from  whom  further  information  is  available 


ASSE  MEETING— An  nual  meeting  of  The  American  Society  of 
Sanitary  Engineering,  at  the  Mayflower  Hotel,  Washington,  D.  C. 
M.  Mercury,  treasurer-secretary  of  the  Society,  4328  South  Western 
Ave.,  Chicago  9,  III . JULY  19-24,  1959. 

HEAT  TRANSFER  CONFERENCE— Sponsored  by  American 
Society  of  Mechanical  Engineers  and  American  Institute  of  Chemical 
Engineers,  Heat  Transfer  Conference,  University  of  Connecticut, 
Storrs.  Conn.  ASME  Secretary,  O.  B.  Schier,  II,  29  W.  39th  St., 
New  York  18,  N.  Y . AUGUST  9-12,  1959. 

CRYOGENIC  ENGINEERING  CONFERENCE— 1959  Cryogenic 
Engineering  Conference  to  be  held  at  the  University  of  California, 
Berkeley,  Calif.  K.  D.  Timmerhaus,  secretary  of  the  Conference, 
Chemical  Engineering  Dep't.,  University  of  Colorado,  Boulder, 
Colo . SEFTEMRER  2-4,  1959. 

INDUSTRIAL  GAS  SCHOOL— Industrial  gas  school  of  the  Amer¬ 
ican  Gas  Association,  Penn-Sheraton  Hotel,  Pittsburgh,  Pa.  Ralbern 
H.  Murray,  American  Gas  Association,  420  Lexington  Ave.,  New  York 

17,  N.  Y . SEFTEMRER  14-18,  1959. 

MANAGEMENT  CONFERENCE— Engi  neering  management  con¬ 
ference  sponsored  by  ASME  and  AIEE  at  the  Statler-Hilton  Hotel, 
Los  Angeles,  Calif.  ASME  secretary,  O.  B.  Schier  II,  29  W.  39th  St., 
New  York  18,  N.  Y . SEPTEMBER  17-18,  1959. 

PETROLEUM  CONFERENCE — Petroleum  Mechanical  Engineering 
Conference  at  Rice  Hotel,  Houston,  Tex.  ASME  secretary,  O.  B. 
Schier  II.  29  W.  39th  St..  New  York  18,  N.  Y . 

.  SEPTEMBER  20-23,  1959. 

ISA  INSTRUMENT-AUTOMATION  EXHIBIT— 14th  annual  Instru¬ 

ment-Automation  Conference  and  Exhibit  of  the  Instrument  Society 
of  America,  at  the  International  Amphitheatre,  Chicago,  III.  H.  S. 
Kindler,  ISA,  313  Sixth  Ave.,  Pittsburgh  22,  Pa . 

. SEPTEMBER  21-25,  1959. 

WELDING  SOCIETY  MEETING— Fall  meeting  of  the  American 

Welding  Society,  at  the  Sheraton-Cadillac  Hotel,  Detroit,  Mich. 
A.  L.  Phillips,  American  Welding  Society,  33  W.  39th  St..  New  York 

18.  N.  Y . SEPTEMBER  28-OCTOBER  1,  1959. 
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neat 


sturdy 

economical 


high  air 

intake  efficiency 


in  cast  aluminum 


ideal  air  intake  for 
unit  air  conditioners 


ventilating 
BRICKS 
and  BLOCK 


When  you  design  your  next  air  conditioning  or  ventilating 
project— be  sure  to  consider  the  benefits  you  can  get  using 
C-S  vent  bricks  or  blocks.  You  can  be  sure  they  will  cost 
less  to  buy.  What's  more,  they  cost  less  to  install  because 
their  dimensions  ore  the  some  os  those  of  standard  or 
jumbo  brick,  or  block.  Twelve  modular  sizes  are  available 
for  standard  brick  construction,  two  for  jumbo  brick,  and 
three  for  cinder  or  concrete  block  construction— to  go  in 
as  the  wall  goes  up. 

Another  thing:  C-S  vent  bricks  and  blocks  are  certified 
tested,  comply  with  F.H.A.  requirements— and  give  com¬ 
plete  customer  satisfaction.  They  cannot  rust,  corrode, 
or  stain  adjacent  walls.  They  are  durable— rugged- 
good  looking  and  are  available  in  a  variety  of  finishes 
to  meet  job  requirements. 


reprasantatives  in  all 
principal  citias 
— sama  day  sMpmant 


model  4-B— represent¬ 
ative  of  13  modular 
brick  and  block  sizes 
available  —  is  equal  to 
four  standard  bricks, 
measures  16'^''x4yg'' 
X  4*  and  has  a  high 
free  area. 
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today  for  1959  C-S  catalog  and  price  and 
specification  data. 


CONSTRUCTION  SPECIALTIES,  INC. 

55  Winans  Avenue  Cranford,  New  Jersey 


AV-7-5* 


Please  send  me  the  new  1959  C-S  brick  size  vent  catalog 
and  complete  price  and  delivery  data. 

Nome _ 

Firm _ Title _ 

Address _ 
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REfRIGERATION  SERVICE  ENGINEERS  CONVENTION—  on 

vention  of  the  Refrigeration  Service  Engineers  Society,  at  the 
Ambassador  Hotel,  Atlantic  City,  N.  J.  Secretary  of  the  Society, 
433  No.  Waller  Ave.,  Chicago.  Ill . 

. OCTOIER  30-NOVEMIER  2,  1959. 


AGA  CONVENTION— Annual  convention  of  the  American  Gas 
Association,  at  the  Conrad-Hilton  Hotel,  Chicago,  III.  C.  S.  Stack- 
pole.  managing  director  of  the  Association,  420  Lexington  Ave., 
New  York  17.  N.  Y . OCTORER  5-7,  1959. 


ASA  CONFERENCE- 1 0th  National  conference  on  Standards,  at 
the  Sheraton-Cadillac  Hotel,  Detroit,  Mich.  Secretary  of  the  Associa¬ 
tion,  70  E.  45th  St..  New  York  17.  N.  Y . OCTORER  20-22,  1959. 


ARI  EXPOSITION— 1 1  th  Exposition  of  the  Alr-Conditloning  and 
Refrigeration  Industry  at  Convention  Hall.  Atlantic  City,  N.  J.  Geo. 
S.  Jones,  Jr.,  managing  director  of  Air-Conditioning  and  Refrigera¬ 
tion  Institute,  1346  Connecticut  Ave.,  N.  W.,  Washington  6,  D.  C. 

. NOVEMRER  2-5,  1959. 


METAL  EXPOSITION  A  CONGRESS — 41st  National  Metal  Exposi¬ 
tion  &  Congress,  sponsored  by  the  American  Society  for  Metals,  at 
the  International  Amphitheatre,  Chicago,  III.  Seward  Covert  & 
Associates,  1059  Leader  Bldg.,  Cleveland  14,  Ohio.  . . 

. NOVEMRER  2-6,  1959. 


Iiseum 


CONTROL  CONFERENCE— National  Automatic  Control  Confer¬ 
ence,  sponsored  by  ASME,  IRE,  AIEE,  ISA,  Sheraton  Hotel,  Dallas, 
Tex.  ASME  Secretary,  O.  B.  Schler,  II,  29  W.  39th  St.,  New  York 

18,  N.  Y . NOVEMRER  4-*.  1959. 


BUtWiEST 


CEC  SEMI-ANNUAL  MEETING— Consulting  Eng  Ineers  Council, 
Board  of  Directors  semi-annual  meeting.  Cincinnati,  Ohio  (hotel  to 
be  selected).  Executive  Secretary,  L.  N.  Spiller,  326  Relsch  Build¬ 
ing,  Springfield,  III . NOVEMRER  4-7,  1959. 


Western  Rotary' 
Roof  Ventilators 


COMMERCIAL  KITCHEN  PLANNING— Seminar  on  commercial 
kitchen  planning  at  Michigan  State  University,  East  Lansing,  Mich. 
Ralbcn  H.  Murray  American  Gas  Association.  420  Lexington  Ave., 
New  York  17,  N.  Y . NOVEMRER  9-13,  1959, 


with  Lifetime  Guaranteed  Bearings 

•  "Backward  curved  blower  wheel”  type  mechanism  assures 
high,  constant  exhaust  capacity,  no  backdraft  ever. 

•  Certified  wind  tunnel  tests  by  non-commercial  national  institute. 

•  Unique  factory  lubricated  sealed  bearings  are  specially  designed 
for  positioning  load,  countering  wind  pressure,  assuring  stability. 

•  Lock-on  rotor,  yet  removable  without  special  tools. 

•  Exclusive  Western  corrugated  vane  increases  rigidity. 

•  Low,  functional  type  adds  beauty. 

•  Baked  enamel  paint  coating  for  beauty  and  long  life. 

•  Aluminum,  copper,  or  stainless  steel  construction  available. 

Other  type  ventilators  include: 

•  Stationary  •  Vertical  exhaust 

•  Directional  •  Axial  roof 

•  Continuous  ridge  •  Unit  ventilators 


ASME  ANNUAL  MEETING^Annual  meeting  of  the  American 
Society  of  Mechanical  Engineers,  Chalfonte-Haddon  Hall,  Atlantic 
City,  N.  J.  Secretary,  O.  B.  Schier,  II.  29  W.  39th  St.,  New  York 

18.  N.  Y . NOVEMBER  29-DECEMBER  4.  1959. 


WARM  AIR  HEATING  CONVENTION— Annual  convention  of  the 
National  Warm  Air  Heating  and  Air  Conditioning  Association,  at 
the  Chase  Hotel,  St.  Louis,  Mo.  G.  Boeddener.  managing  director 
of  the  Association,  640  Engineers  Bldg.,  Cleveland  14,  Ohio . 

. DECEMBER  1-4,  1959. 


GAMA  MEETING— An  nual  Meeting  of  the  Gas  Appliance  Manu¬ 
facturers  Association,  at  The  Greenbrier,  White  Sulphur  Springs, 
West  Va.  H.  Leigh  Whitelaw  managing  director  of  the  Association, 
60  E.  42nd  St..  New  York,  N.  Y . MARCH  30-APRIL  1,  1960, 


Complete  Catalog  in  Sweets  and  Western  States  A-E-C 


Write  for  catalog  and  name 
of  nearest  representative. 


WELDING  SOCIETY  MEETING — 41st  annual  Meeting  and  Weld¬ 
ing  Exposition  of  the  American  Welding  Society  in  Los  Angeles, 
Calif.  Headguarters  to  be  announced  later.  A.  L.  Phillips,  secretary 
of  the  Society,  33  W.  39th  St.,  New  York  18,  N.  Y . 

. APRIL  25-29,  1960. 


WESTERN 
ENGINEERING 
&  Mfg.  Co. 


CONGRESS  ON  OCCUPATIONAL  HEALTH— 13th  International 
Congress  on  Occupational  Health,  first  to  be  held  in  the  Western 
Hemisphere,  at  the  Waldorf  Astoria  Hotel,  New  York  City.  Dr.  Leo 
Wade,  organizing  committee,  15  W.  51st  St..  New  York  19,  N.  Y. 

. JULY  25-29,  1960. 


4108  Glencoe  Avenue,  Venice,  California 
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A  Comprehensive  Handbook 
Made  for  Your  Needs  Today! 


After  years  of  painstaking  preparation,  the  new 
.  HANDBOOK  OF  MR  CONDITIONING.  HEAT¬ 
ING  AND  VENTILATING  is  ready  —  a  big,  completely 
new  book  that  has  been  designed  to  give  you  the  kind  of 
information  you  need  and  use  almost  daily  .  .  .  and  to 
present  it  in  the  most  convenient,  time-saving  manner. 

It’s  a  big  book!  The  large  7%"  x  10%"  page  size 
makes  text,  tables  and  other  data  easy  to  read;  and  — 
most  important  —  permits  the  use  of  large-scale  charts 
from  which  you  can  obtain  accurate  results  directly. 
Tables  also  are  set  in  large,  easy-to-read  type.  You’ll 
save  hours  of  time  with  these  features  alone!  Throughout 
the  book,  care  and  thought  have  been  given  to  the  best 
manner  in  which  to  present  the  information  so  that  it 
will  be  most  useful .  .  .  most  convenient .  .  .  most  under¬ 
standable.  Charts,  tables,  graphs,  maps,  illustrations  are 
used  on  almost  every  page  —  over  a  thousand  of  them 
appear  in  this  1 ,094-page  book  —  and  explanatory  text 
has  been  kept  to  a  minimum. 

THE  HANDBOOK  covers  all  the  major  areas  of 
air  conditioning,  heating,  ventilating  and  related  func¬ 
tions.  It  is  divided  into  eight  main  sections,  each  of  which 
is  indexed  separately.  These  eight  sections  are; 

1 .  Air  Conditioning 

2.  Air  Handling  and  Ventilation 

3.  Fuels  and  Combustion 

4.  Heating  and  Heat  Transfer 

5.  Piping  and  Plumbing 

6.  Motors  and  Motor  Starters 

7.  Mathematical  Data  and 
Drafting  Room  Symbols 

8.  Terminology 

In  addition,  a  complete  cross-index  enables  you  to  locate 
any  item  of  information  quickly,  even  though  you  are 
not  sure  under  which  category  it  would  fall. 

At  the  left  is  a  partial  list  of  typical  subjects  covered 
—  literally  thousands  of  facts,  all  quickly,  easily  accessible 
in  one  convenient  volume. 

FACTS  FROM  THE  FIELD’S  FOREMOST  AUTHORITIES 

To  obtain  such  a  wealth  of  material  on  such  a 
variety  of  subjects,  the  experience  of  experts  in  every 
field  has  been  drawn  upon.  Well-known  authorities  have 
contributed  their  knowledge,  as  well  as  the  results  of 
their  costly  research  and  special  studies.  All  this  informa¬ 
tion,  plus  a  great  deal  of  his  own  original  work,  has  been 
coordinated  by  Clifford  Strock,  Editor  of  Air  Condi¬ 
tioning,  Heating  and  Ventilating.  His  unique 
combination  of  experience  both  in  the  field  and  behind 


the  editor’s  desk  gives  him  the  knowledge  and  judgment 
to  know  what  to  select,  what  to  reject,  and  how  to  present 
the  data  in  the  most  convenient,  most  usable  manner. 

PAGE  AFTER  PAGE  OF  INFORMATION 
NEVER  BEFORE  PUBLISHED 

Page  after  page  of  tables,  charts,  graphs  and  maps 
in  THE  HANDBOOK  present  data  never  before  avail¬ 
able  in  such  convenient  form.  For  example,  complete 
data  on  heat  loss  from  insulated  pipe  are  given  in  terms 
of  nine  different  k  values,  rather  than  in  terms  of  just 
one  standard  type  of  insulation.  A  complete  range  of 
pipe  sizes  is  covered  in  these  tables,  so  that  knowing  the 
pipe  size  and  the  k  value  of  the  insulation  you  can  obtain 
a  direct  answer  that  does  not  require  conversion  from 
one  type  of  insulation  to  another. 

Another  example:  tables  giving  heat  loss  through 
glass  as  well  as  by  infiltration  are  given  for  every  standard 
type  and  size  of  wood,  steel  and  aluminum  window, 
weatherstripped  and  non-weatherstripped.  Drawings 
illustrate  the  construction  features  of  each  window, 
enabling  you  to  locate  the  data  you  need  about  a  par¬ 
ticular  type  quickly. 

THE  HANDBOOK  includes  degree-day  data,  in 
both  tabular  and  map  form,  for  1,228  localities  in  the 
U.  S.,  including  Alaska,  as  well  as  42  cities  in  Canada, 
plus  a  comprehensive  discussion  of  the  ways  in  which 
you  can  use  this  information. 

In  addition  to  the  degree-day  maps,  the  most  com¬ 
plete  collection  of  climatic  maps  ever  published  in  this 
field  give  other  essential  data  such  as  design  tempera¬ 
tures;  sunshine;  humidity;  snow;  number  of  hours  that 
temperatures  reach  80,  85  and  90  deg.;  year-round  sun 
angles  for  various  latitudes,  etc.  Here  again,  the  large 
page  size  of  THE  HANDBOOK  makes  these  maps  easy 
to  interpret. 

There  are  but  a  few  examples  of  the  kind  of  infor¬ 
mation  you  will  find  in  the  HANDBOOK  OF  AIR 
CONDITIONING.  HEATING  AND  VENTILATING 
—  practical,  clear,  useful  data  that  will  save  you  hours 
of  costly  time  .  .  .  insure  money-saving  accuracy  in  your 
calculations. 

The  questions  that  come  up  in  your  work  are 
becoming  more  complex,  more  numerous  every  day. 
Only  a  handbook  that  is  completely  new  that  has  been 
edited  with  your  needs  today  in  mind,  can  give  you  the 
answers  to  many  of  these  questions.  See  for  yourself 
how  many  ways  you  will  be  able  to  put  THE  HAND¬ 
BOOK  to  work  for  you. 

THE  HANDBOOK  OF  AIR  CONDITIONING. 
HEATING  AND  VENTILATING  will  become  the 
most  used  book  that  you  own.  Start  putting  it  to  use  now! 


READ  MORE  DETAILS  ABOUT  THE  HANDBOOK  ON  THE  NEXT  PAGE 


You*ll  Use  Your  HANDBOOK  Dozens  of  Times  a  Day 
to  Find  Information  on  All  These  Subjects 


1 ,094  Pages  of  Data 
51 8  Tables 
598  Charts,  Maps 
and  Illustrations 
7%"  X  10%"  Page  Size 
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AIR  CONDITIONING 

Heat  and  Moisture  in  Air  .  .  .  Properties 
of  Air  and  Water  .  .  .  Psychrometric  Tables 
and  Charts  .  .  .  Apparatus  Dew  Point  .  .  . 
Dew  Point  Temperature  Tables  .  .  .  Rela¬ 
tive  and  Absolute  Humidity  Tables  .  .  . 
Vapor  Pressure  Tables  .  .  .  Properties  of 
Refrigerants . . .  Refrigeration  Heat  Quanti¬ 
ties  .  .  .  Weight  of  Refrigerant  in  Pipe 
Lines  .  .  .  Summer  Design  Temperatures 
.  .  .  Summer  Climatic  Maps  .  .  .  Cooling 
Degree-Days  .  .  .  Heat  Gams  from  Appli¬ 
ances  and  Lights  .  .  .  Infiltration  loads  .  .  . 
Heat  Gains  from  Human  Beings  .  .  .  Heat 
Gain  through  Uninsulated  Ducts  .  .  .  Air 
Conditioning  Estimating  Forms  .  .  .  Heat 
Gains  through  Walls  and  Roofs  .  .  .  Heat 
Gains  from  the  Sun  .  .  .  Sun  Angles  .  .  . 
Solar  Radiation  .  .  .  Solar  Energy  Maps  .  .  . 
Check  List  for  Air  Conditioning  Surveys 
.  .  .  City  Water  Temperatures  .  .  .  Weil 
Water  Temperatures  .  .  .  Cooling  Towers 
. . .  The  Heat  Pump  . . .  Balancing  Air  Flow 
.  .  .  High  Velocity  Dual  Duct  Systems  .  .  . 
Servicing  and  Maintenance  .  .  . 

AIR  HANDLING  -  VENTILATION 

Air  Flow  in  Ducts  . . .  Duct  Friction  Losses 
.  .  .  Duct  System  Design  .  .  .  Determining 
Required  Air  Volume  .  .  .  Heat  Capacity 
of  Ducts  .  .  .  Sizing  Exhaust  Mains  .  .  . 
Testing  Exhaust  Ventilating  Systems  .  .  . 
Corrosion  of  Fans  and  Ducts  .  .  .  Exhaust 
Hoods  .  .  .  Weight  of  Metal  in  Rectangular 
and  Circular  Ducts  .  .  .  Weight  of  Non- 
Ferrous  Sheets  .  .  .  Commercial  Air  Clean¬ 
ers  ..  .  Selector  for  Air  Cleaners  .  .  .  Fan 
Arrangements  .  .  .  Fans  and  Blowers  .  .  . 
Threshold  Limits  of  Toxic  Fumes  and  Dust 

FUELS  AND  COMBUSTION 

Combustion  Theory  .  . .  Efficiency  of  Com¬ 
bustion  .  .  .  Air  Required  for  Combustion 
. . .  Combustion  Data  for  Typical  Fuels  .  . . 
Interpreting  Flue  Gas  Analyses  .  .  .  Flue 
Gas  Dew  Point . . .  Heat  Lost  in  Flue  Gases 
. . .  Excess  Air . . .  Combustion  Calculations 
.  .  .  Overfire  Air  Jets  .  .  .  Chimney  Draft 
and  Velocities  .  .  .  Sizing  of  Chimneys  .  .  . 
Comparison  of  Fuel  Costs  .  .  .  Coal  Prop¬ 
erties  and  Analyses  .  .  .  Heating  Value  of 
Coal  .  .  .  Storage  Space  for  Solid  Fuels  .  .  . 
Properties  of  Gas  Fuels  .  .  .  Properties  of 
Liquid  Fuels  .  .  .  Fuel  Oil  Storage  Tanks 


HEATING  -  HEAT  TRANSMISSION 

Thermometric  Scales  and  Conversions  .  .  . 
Heat  Transfer  by  Radiation  .  .  .  Heat  Loss 
from  Water  Surface  .  .  .  Heat  Transfer  by 
Convection  . . .  Climatic  Data  and  Maps  . . . 
Winter  Design  Temperatures  .  .  .  The  De¬ 
gree-Day  .  .  .  Heating  Design  Maps  .  .  . 
Industrial  Degree-Days  .  .  .  Calculating 
Building  Heat  Losses  .  .  .  Heat  Lost  by  In¬ 
filtration  .  .  .  Heat  Loss  from  Floor  Slabs 
. .  .  Heat  Loss  through  Windows  .  .  .  Short 
Cut  Heat  Loss  Estimating  . . .  Window  Con¬ 
densation  . . .  Steam  and  Hot  Water  Systems 
.  . .  Boiler  Ratings  . .  .  Greenhouse  Heating 
.  .  .  Heat  Losses  from  Pipe  .  .  .  Hot  Water 
Temperatures  and  Requirements  .  .  .  Hot 
Water  Supply  Systems  .  .  .  Flash  Steam 
Calculations  .  .  .  Warm  Air  Heating  .  .  . 
Heating  System  Servicing  .  .  . 

PIPING  AND  PLUMBING 

Fluid  Flow  Equations  .  .  .  Viscosity  of 
Liquids  .  .  .  Dimensional  and  Capacity 
Data  for  Pipe  .  .  .  Plastic  Pipe  .  .  .  Pipe 
and  Fitting  Standards  . . .  Expansion  of  Pipe 
. . .  Corrosion  Resistance  of  Metal  Pipes  . . . 
Water  Hardness  and  pH  Values  for  U.  S. 
Cities  .  .  .  Pipe  Support  Spacing  .  .  .  Valves 
.  .  .  Cold  Water  Requirements  .  ,  .  Cold 
Water  Pipe  Friction  Charts  . . .  Steam  Flow 
in  Pipes  .  .  .  Gas  Piping  for  Buildings  .  .  . 
Centrifugal  Pumps  .  .  .  Estimating  &wage 
Quantities  .  .  . 

MOTORS  AND  STARTERS 

Fractional  Horsepower  Motors  . .  .  Integral 
Horsepower  Motors  .  .  .  Motor  and  Starter 
Maintenance  and  Trouble  Shooting  .  .  . 

MATHEMATICAL  DATA 

Greek  Letters  .  .  .  Weights  and  Measures 
.  .  .  Mensuration  .  .  .  Circumferences  and 
Areas  of  Circles  .  .  .  Powers,  Roots  and 
Reciprocals  .  .  .  Logarithms  .  .  .  Abbrevia¬ 
tions  .  .  .  Mathematical  Signs  .  .  .  Com¬ 
monly  Used  Constants  .  .  .  Trigonometric 
Functions  .  .  .  The  Slide  Rule  .  .  .  Proper¬ 
ties  of  Metals  .  .  .  Depreciation  of  Equip¬ 
ment  .  .  .  Graphical  Symbols  .  .  .  Drahing 
Room  Check  List  .  .  .  Conversion  Factors. 

TERMINOLOGY 

Definitions  of  482  terms  used  in  air  condi¬ 
tioning,  heating,  ventilating,  piping,  plumb¬ 
ing,  etc. 


MAIL  THIS 
ORDER  FORM 
TODAY 


Order  your  copy  of  the  HANDBOOK  OF  AIR  CONDITIONING,  HEATING  AND  VENTI¬ 
LATING  today  by  using  the  coupon  below.  Note  the  three  convenient  methods  of  payment  by 
which  you  may  examine  THE  HANDBOOK  for  five  days  at  no  cost  or  obligation;  then — if  you 
wish — pay  for  it  in  small  monthly  installments.  Or  you  may  save  postage  and  handling 
charges  if  you  send  payment  with  your  order.  No  matter  what  method  of  payment  you  choose, 
you  must  be  completely  satisfied  or  you  may  return  the  book  for  complete  credit. 


THE  INDUSTRIAL  PRESS,  93  Worth  Street,  New  York  13,  N.  Y. 

Please  send  me,  under  the  terms  of  payment  I  have  checked  at  the  right 
- copies  of  the  HANDBOOK  OF  AIR  CONDITIONING,  HEATING  AND 


VENTILATING. 

NAME 

POSITION* 

COMPANY 

CITY 

ZONE 

STATE 

□  I  enclose  check  or  money  order  cover¬ 
ing  payment  in  full.  Send  books  post¬ 
paid.  (Note:  Foreign  orders,  except 
those  from  Canada,  must  be  accom¬ 
panied  by  payment  in  full  including 
50c  postage  and  handling) 

□  I  enclose  initial  payment  of  $5.00  per 
book,  and  will  pay  balance  in  three 
monthly  installments.  (Postage  charges 
will  be  added.  This  offer  applies  in 
U.  S.  and  Canada  only) 


HOME  ADDRESS 

CITY  ZONE  STATE 

(Please  fill  In  if  you  want  book  sent  to  your  home) 


’This  information  would  be  appreciated  for  our  records. 


□  Send  THE  HANDBOOK  under  Five-Day 
Free  Inspection  Plan.  If  I  decide  to  keep 
it  I  will  send  within  five  days:  Q  Pay¬ 
ment  in  full,  including  postage,  or 
□  Initial  payment  of  $5.00.  (This  offer 
applies  in  U.  S.  and  Canada  only) 


HV759 


CLASSIFIED 

ADVERTISING 

S*ld  at  $12  per  column  inch. 

MANUFACTURERS'  AGENTS 

An  (itmbliihed  manufatturer  with  25  years  experi¬ 
ence  producinp  ventilating  equipment  i<  looking 
tor  manufaeturer’i  agents  in  many  sections  of  the 
country  to  sell  their  new  line  of  industrial  fans. 

The  products  include  axial  flow  and  tubeaxial 
fans,  both  direct  and  belt  driven,  and  power  roof 
ventilators. 
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WANTED 

Machanical  Enginaor,  graduate,  experienced 
on  design  of  industrial  power  plant  work, 
heating,  air  conditioning,  piping.  Large  firm 
of  architects  and  engineers.  Real  opportunity. 
Located  in  outstate  Michigan.  Write  Box 

943,  Air  Conditioning,  Heating  E  Ventilating, 

93  Worth  St.,  New  York  13.  N.  Y. 

MANUFACTURER'S  REPS 

Raps  wanted  to  sell  adhesive  to  insulation 
distributors,  contractors  A  sheet  metal  dis¬ 
tributors.  Competitive  line — good  commission. 
Cepac  Mtg.  Corp.,  Box  #186,  Capac,  Mich. 

WANTED 

ENGINEERS 

Title  &  Grade  Duty  Location 

Mechanical  Watervliet 

Engineer,  GS-II  Arsenal,  N.  Y. 

Electrical  Watervliet 

Engineer,  GS-II  Arsenal,  N.  Y. 

Mechanical  New  York  City 

Engineer,  GS-9 

To  qualify,  all  applicants 
must  possess  a  degree  in  en¬ 
gineering,  or  a  Professional 
Engineering  License.  Appli¬ 
cants  for  the  SS-1 1  position 
vacancies  must  have  a  mini¬ 
mum  of  3  years  of  progres¬ 
sively  responsible  profes¬ 
sional  engineering  experience 
in  the  appropriate  field  of 
specialization.  Applicants  for 
the  SS-9  vacancy  must  have 
a  minimum  of  2  years  of  such 
experience. 
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Solve  Heat  Transfer  Problems 
Directly  and  Accurately! 

INDUSTRIAL  HKAT  TRANSFER 
by  F.  \V.  Hutchinson,  presents  123  work- 
inj4  graphs  that  permit  the  direet  solution 
of  complex  problems  of  heat  transfer.  Use 
of  these  graphs  —  which  are  equal  in 
accuracy  to  the  equations  from  which 
they  are  derived  -  -  speeds  heat  transfer 
analysis  and  helps  to  eliminate  errors  in 
calculation.  In  addition  to  the  complete 
text,  graphs  are  provided  for:  air,  acety¬ 
lene,  ammonia,  benzene,  chlorine,  ethane, 
ether,  helium,  oxygen,  pentane,  steam, 
sulphur  dioxide,  water,  and  57  other  in¬ 
dustrially  used  liquids  and  gases. 

Get  your  copy  of  this  valuable  working 
reference  book  today! 

336  Pages,  136  Charts  and  Illustrations  —  $7.00 

ORDER  YOUR  COPY  TODAY! 


THE  INDUSTRIAL  PRESS.  93  Worth  St..  New  York  13,  N.  Y. 

Please  send  me  a  copy  of  INDUSTRIAL  HEAT  TRANSFER  at  $7.00. 

r~l  I  enclose  payment  in  full.  Send  book  postpaid.  Foreign  orders — except 
from  Canada — must  be  accompanied  by  payment  in  full  including  50c 
postage  charges. 

r~l  Bill  me  Q  Bill  company.  (Postage  charges  will  be  added) 
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"Inner  space"  problems  are  some¬ 
times  more  baffling  to  engineers, 
architects  and  contractors  than  those 
concerned  with  "outer  space.” 

That  needed  inch  or  two  amid  the 
usual  maze  of  pipe,  conduit,  tube 
and  cable  is  worth  its  size  in  gold! 

Where  space  is  a  factor,  that’s 
the  place  for  Weksler  ADJUST- 
ANGLE*  Thermometers.  These 
versatile  instruments,  supplied 
in  four  case  sizes,  meet  every 
Installation  requirement.  The 
exclusive  Weksler  ADJUST- 
ANGLE  feature  permits 
positioning  of  stem  or  case 
to  fit  any  space. 

MORE  THAN  A 
HUNDRED  THOUSAND] 
ADJUST- ANGLE 
INSTALLATIONS! 

Write  for  complete 
information. 

•PATENTED 


WEKSLER  INSTRUMENTS  CORP. 

FREEPORT,  L.  I.,  NEW  YORK 

and  RfCOROING  INSTRUMENTS 
FUt  TEMPERATURE  PRESSURE  AND  HUMIDITY 
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SAFE  OPERATION  OF 
OVERHEAD  VALVES 

with  a 


Adjustable 

SPROCKET  RIM 

with  Chain  Guide 


*  Easy  to  install  and  operate 

*  Operates  any  valve  from  plant  Floor 

*  Time  and  money  saving  fixture 

*  No  maintenance;  first  cost  only  cost 

*  Packed,  completely  assembled,  one  to  o  carton 

*  Hot  galvanized,  rust-proof  chain  available 
for  all  sizes 

*  Easy  to  follow  instructions  with  each  unit 

*  Your  supplier  carries  complete  stocks 

*  Write  for  new  descriptive  catalog  sheet  and 
prices 

r,-.-  9 
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NITIOGCN  WSSURIZED 
COMPRESSION  CHAMtEft 
Control*  bollowt  t«' 
pontion  wndor  normol 
wotof  l*f»o  pro«»yr«  «o 


cwiiiion  which  obiOfbi 
ond  control*  ihock 


fluilt  la  wlthttand  and  control 
the  oXtrome  pretturet  of  Hy* 
drortolic  Shock,  the  bellowi  ore 
piKiumatically  and  hydraulic* 
tilly  controlled  and  cushioned 
against  metal  ta  metal  canlact, 
shock,  stress,  or  strain  .  .  . 
ever  causing  metal  fatigue  and 


tIVblAUlIC  MESSUIE 
Controls  boHows  eltpn* 


Pictured  above  is  a  portion  of  the  final  assembly  line  at 
Aerovent  showing  8  units  slated  for  delivery  to  o  large 
Midwestern  automobile  accessory  manufacturing  plant. 
Designed  to  supply  ample  quantities  of  clean,  pre-heated 
or  cool,  outside  air  to  replace  air  exhausted  by  ventilat¬ 
ing  systems,  the  Aerovent  Gas-Fired  Air  Make-Up  Unit 
keeps  air  fresh;  eliminates  drafts  and  negative  pressures. 
Safe,  dependable  operation  and  automatic,  semi-auto¬ 
matic  or  manual  control  with  natural,  mixed,  manufac¬ 
tured  or  propane  gas. 

For  winter  or  summer  use,  these  compact,  packaged 
units  ore  available  in  four  unit  arrangements  and  four 
sizes  from  36"  to  54"  for  various  capacities,  BTU  ratings 
and  pressure  conditions. 
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INQUIRY  SERVICE  FOR  ADVERTISED  PRODUCTS 


Use  this  Digest  to  locate  and  refer  to  the  advertisements  in  which  you  are 
particularly  interested,  then  fill  out  and  mail  a  prepaid  multipurpose  postcard, 
either  of  two  that  appear  on  the  yellow  page  following,  to  request  further 
information  from  manufacturers. 


ELECTRONIC  AIR  CLEANING . 

is  accomplished  completely  automatically 
with  Westinghouse  units.  One  merely 
pushes  a  button  or  sets  a  clock,  then 
the  self-contained  unit  maintains  top 
cleaning  efficiency  without  manual  atten¬ 
tion.  Efficiencies  up  to  97%.  Air  velocities 
up  to  600  fpm.  Air  capacities  from  1920 
to  28.800  cfm.  Information  available. 
Inside  Front  Cover  Item  200 


STEAM  TRAPS  FOR  HEATING . 

by  Armstrong  Machine  Works  are  dis¬ 
cussed  in  O.F.&T.  trap  bulletin  which 
explains  how  they  work  and  why  they 
should  be  specified.  Unit  heater  bulletin 
also  offered. 

Page  1  Item  201 


HOSPITAL  CONDITIONING  . 

can  be  accomplished  with  a  complete  out¬ 
door  Dunham-Bush  installation.  System 
can  be  installed  during  a  normal  work¬ 
ing  day  with  practically  no  loss  of  oper¬ 
ating  time.  Data  on  company’s  contribu¬ 
tions  to  better  hospitals  available. 

Page  2  Item  202 


REFRIGERANT  CYLINDER  CARRIER  . . . 

doubles  as  a  charging  stand.  It  is  of¬ 
fered  during  July  and  August  with  the 
purchase  of  22  lb  or  more  of  Genetron 
refrigerants.  Information  is  available. 
Page  5  Item  203 


UNIQUE  IN  FLUSH  VALVES . 

is  Coyne  &  Delany,  who  offers  the  only 
completely  diaphragm-operated  line  of 
nationally  distributed  flush  valves.  All 
are  of  premium  quality.  All  will  last  the 
life  of  the  building.  Your  inquiries  are 
invited. 

Page  7  Item  204 


WROUGHT  IRON  PIPE . 

for  snow  melting  and  radiant  heating 
systems,  is  produced  by  A.  M.  Byers  Co. 
Increased  corrosion  resistance  and  im¬ 
proved  mechanical  and  physical  proper¬ 
ties  make  it  ideal  for  these  purposes. 
Also,  has  identical  coefficient  of  expan¬ 
sion  as  that  of  concrete.  Literature  avail¬ 
able. 

Page  9  Item  205 


ALL-COPPER  PLUMRING  . 

supplied  by  The  American  Brass  Co.  was 
installed  in  Gower  School  addition,  Hins¬ 
dale,  Ill.,  at  lower  cost  to  taxpayers.  Con¬ 
tractors  found  that  installation  economies 
with  Anaconda  copper  tube  and  solder- 
joint  fittings  enables  them  to  offer  all¬ 
copper  plumbing  at  a  cost  lower  than 
competitive  bids  based  on  ferrous  types. 
Information  available. 

Page  11  Item  206 


FREE  CHECK  ROOK  . 

available  from  Allenco,  gives  basic  fire 
protection  requirements.  A  handy  refer¬ 
ence  in  selection  and  installation  of 
equipment.  Shows  basic  requirements  for: 
Standpipe  system,  hose  stations,  ex¬ 
tinguishers.  exterior  centers. 

Pages  12-13  Item  207 


RELTED  ROOF  VENTILATOR  . 

is  propeller-type  unit  manufactured  by 
New  York  Blower.  Galvanized  construc¬ 
tion.  Quality  details.  Bulletin  discusses 
units  in  capacities  from  4450  to  33,900 
cfm,  and  in  smaller  direct-drive  sizes. 
Page  15  Item  208 


PNEUMATIC  CONTROLS  . 

for  air  conditioning  by  Honeywell  in¬ 
cludes  the  Pneumatic  Round  for  the  most 
modem  buildings.  Company  offers  a 
complete  line  of  pneumatic  controls,  all 
units  being  perfectly  matched.  There  are 
1 1 2  offices  across  the  country  for  con¬ 
venient,  prompt,  efficient  service.  Infor¬ 
mation  available. 

Insert  17-18  Item  209 


VANEAXIAL  FAN  . 

offered  by  Buffalo  Forge  is  easily  and 
economically  installed  because  of  its 
rugged,  light  weight  compactness.  In  all 
but  the  largest  sizes,  no  heavy  foundation 
or  structural  support  is  needed.  Installa¬ 
tions  are  greatly  simplified  by  mounting 
in  straight  duct  runs.  Bulletin  available. 
Page  19  Item  210 


FULL  CONDITIONING  LINE  . 

is  available  from  American-Standard  In¬ 
dustrial  Division,  which  offers  one-source 
responsibility  for  quality  and  perform¬ 
ance  in  equipment  designed,  engineered, 
and  manufactured  to  work  together. 
Division  combines  former  American 
Blower,  Ross  Heat  Exchanger,  and 
Kewanee  Boiler  Divisions.  Information 
available. 

Pages  20-21  Item  211 


AIR-LIGHT  TROFFER  . 

offered  by  Multi-Vent  Division  provides 
both  air  and  light  from  the  same  unit. 
The  air  diffuser  is  completely  concealed 
in  the  flush  light  fixture.  Provides  draft- 
free  air  conditioning  with  highly  efficient 
lighting  at  substantial  cost  savings.  De¬ 
tailed  literature  available. 

Page  22  Item  212 


COOLING  TOWERS  . 

from  Halstead  &  Mitchell  boast  a  twenty- 
year  guarantee.  Specially  treated  wood 
decking  resists  rotting,  fungus  attack,  and 
algae  which  accumulates  and  obstructs 
air  flow  in  most  other  towers.  Informa¬ 
tion  is  available. 

Page  23  Item  213 


COOLING  WITH  GAS  . 

can  put  a  heating  plant  on  a  year-round 
economical  basis.  Gas  operated  Arkla- 
Servel  absorption-type  water  chiller 
boasts  lowest  operating  costs,  fully  auto¬ 
matic  operation,  long  service,  packaged 
construction,  and  easy  installation.  In¬ 
formation  available. 

Pages  24-25  Item  214 


HEATING  SPECIALTIES  . 

by  Marsh  include  uniformly  good  radia¬ 
tor  valves,  traps,  and  vents.  Valve  is  truly 
packless,  its  annular  mechanical  seal  keep¬ 
ing  it  drip  tight  throughout  its  long  life. 
Diaphragm  of  radiator  trap  is  extremely 
rugged,  but  very  sensitive.  Catalog  of¬ 
fered. 

Page  26  Item  215 
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MONEY-SAVING  PUMPS  . 

in  the  Buffalo  line  include  those  for  clear 
water,  high  pressure,  heat  transfer,  chemi¬ 
cal  liquid,  and  those  of  non-clogging  de¬ 
sign.  Broad  line  means  that  you  pay  only 
for  the  type,  size,  and  capacity  required. 
Engineered  for  peak  hydraulic  efficiency. 
Information  available. 

Page  27  Item  216 


ROOF-TOP  WEATHERMAKER  . 

offered  by  Carrier  for  flat  roof,  one  story 
buildings,  puts  both  heating  and  cooling 
outdoors.  Occupies  no  valuable  floor 
space.  Uses  only  a  minimum  of  duct 
work.  Permits  closer  estimates  and  faster 
installation.  Available  in  7.5  and  10-ton 
capacities.  Information  is  available. 
Pages  28-29  Item  217 


AIR  HANDLING,  CONDITIONING - 

is  handled  in  modern  installation  by 
capillary  air  washers  and  power  roof 
ventilators  offered  by  Clarage  Fan. 
Equipment  has  reputation  for  faithful 
performance  and  operating  economy. 
Bulletins  describing  units  offered. 

Page  34  Item  222 


VERTICAL  TANK  SUCTION  HEATER  . . 

for  underground  fuel  oil  storage  tanks  is 
offered  by  Davis  Engineering.  Tank  suc¬ 
tion  heater  has  easily  accessible  service 
connections.  The  simplest  method  of  pre¬ 
heating  fuel  oils  and  other  viscous  liquids 
in  underground  storage  tanks.  Informa¬ 
tion  available. 

Page  35  Item  223 


INDUSTRIAL  AIR  FILTERS . 

from  Research  Products  Corp.  explode 
the  fiction  that  it  costs  less  to  buy  re¬ 
placeable  filters  and  throw  them  away 
when  dirty  than  to  have  permanent  filters 
cleaned.  Information  is  available. 

Page  40  Item  228 


DOUBLY  PROTECTED  MOTORS . 

offered  by  Wagner  Electric  feature  rug¬ 
ged  cast  iron  frames  and  end  plates, 
highly  resistant  to  corrosion.  Dripproof 
enclosures  are  so  well  designed  that 
motors  can  handle  many  applications 
formerly  requiring  splashproof  units. 
Bulletin  available. 

Page  41  Item  229 


CAST  IRON  GAS  BOlURS  . 

by  Weil-McLain  deliver  both  heat  and 
hot  water.  AGA  approved  minimum  ef¬ 
ficiency  of  80%.  Rated  by  l-B-R.  Com¬ 
pact  design.  Approved  for  all  gases. 
Electronic  controls  part  of  unit.  Sections 
pass  through  ordinary  door.  Complete  in¬ 
formation  available. 

Page  30  Item  218 


CENTRIFUGAL  WATER  CHILLER . 

by  Chrysler  Airtemp  is  engineered  for 
any  air  conditioning  project  from  125  hp 
to  the  largest.  The  economical  package 
cuts  operating  and  service  costs  with  (1) 
true  volute  casing,  (2)  adjustable  guide 
vanes.  (3)  automatic  operation,  (4)  auto¬ 
matic  purger,  and  (5)  interlocked  lubri¬ 
cation.  Engineering  data  available. 

Page  31  Item  219 


BIGGER.  BETTER  FANS  AND  BLOWERS 

are  offered  in  the  Massachusetts  line  of 
Peerless  Electric.  These  are  the  same 
units  that  were  formerly  produced  by 
Bishop  &  Babcock  in  Cleveland.  Peerless 
will  manufacture  the  same  high  quality 
product.  Catalogs  available. 

Page  32  Item  220 


PNEUMATIC  CONTROL  CENTER . 

serves  dual  purpose  in  new  H.  H.  Robert¬ 
son  Co.  building.  Johnson  system  super¬ 
vises  dual  duct  air  conditioning  equip¬ 
ment  and  also  gives  essential  perform¬ 
ance  data  for  the  guidance  of  Robertson 
engineers  in  checking  on  the  operation  of 
their  Q-Air  floors.  Control  information 
available. 

Page  33  Item  221 


FRICK-STILL  INDEPENDENT . 

has  been  in  business  since  1853  under  the 
same  experienced  management,  and  wel¬ 
comes  the  chance  to  serve  both  old  and 
new  customers.  Company  wishes  to  quote 
on  your  air  conditioning,  refrigerating, 
or  ice-making  needs. 

Page  36  Item  224 


DUAL-FUEL  BURNER . 

for  steel  firebox  boilers  eliminates  the 
need  for  firebox  refractory.  Burns  fuel 
completely  without  need  for  reflected 
heat  from  hot  bricks.  Called  the  Power- 
Blast  firing  system,  it  is  manufactured  by 
Petro  to  burn  clean  in  a  cold  firebox  in 
less  than  ten  seconds.  Literature  and 
specifications  available. 

Page  37  Item  225 


TEMPERATURE  REGULATORS  . 

by  Lawler,  called  Type  S,  are  specified 
wherever  highly  accurate  thermostatic 
control  is  vital.  Three  models:  direct  act¬ 
ing,  to  protect  against  overheating;  re¬ 
verse  acting,  for  cooling  systems  and  re¬ 
circulating  lines;  and  three  way,  for  mix¬ 
ing  of  hot  and  cold  liquids.  Information 
offered. 

Page  38  Item  226 


AIR  DIFFUSION  EQUIPMENT . 

is  produced  by  Anemostat  in  an  impres¬ 
sive  variety  to  meet  every  architectural 
and  engineering  requirement.  Trademark 
guarantees  quality.  Information  on  com¬ 
plete  line  available. 

Page  39  Item  227 


HIGH  VELOCITY  UNITS . 

from  Air  Devices  Inc.  provide  constant 
volume  under  all  conditions.  Exclusive 
feature  assures  precision  control  of  air 
volume  and  temperature.  Information  is 
available. 

Page  42  Item  230 


GLASS  FIBER  PIPE  INSULATION . 

manufactured  by  Gustin-Bacon  ensures  a 
maximum  return  on  insulation  invest¬ 
ment.  Comes  in  one  piece  and  snaps  on. 
High  thermal  efficiency  permits  use  of 
thinner  wall  thicknesses.  Retains  effi¬ 
ciency  indefinitely.  Information  available. 
Page  43  Item  231 


UNIT-MOUNTED  CONTROLS  . 

improve  performance  of  units  ventilators. 
Barber-Colman  controls  are  available  for 
all  types  of  unit  ventilators.  Design  per¬ 
mits  economy  of  factory  installation, 
allows  accurate  estimates.  New  applica¬ 
tion  file  offered,  has  specifications  and 
details  on  control  hookups  for  all  lead¬ 
ing  makes  and  models. 

Page  103  Item  232 


OFF-THE-FLOOR  WATER  COOLER  .... 

mounts  flush  with  the  wall  and  conceals 
all  plumbing.  Only  24  x  15%  x  13  inches 
deep,  the  unit  manufactured  by  Cordley 
&  Hayes  has  ample  room  inside  for 
plumbing  connections,  trap,  and  shut-off 
valve.  Full  information  is  offered. 

Page  104  Item  233 


148 


JULY,  1959,  AIR  CONDITIONING.  HEATING  AND  VENTILATING 


The  items  appear  in  the  same  order  as  the  advertisements  to 
which  they  refer,  to  facilitate  obtaining  further  information  after 
reading  an  advertisement.  Ail  advertisements  are  digested  here 
except  those  that  are  received  too  late  for  inclusion  in  this  listing.  INQUIRY  SERVICE  FOR  ADVERTISED  PRODUCTS 


AIR  DIFFUSION  EQUIPMENT . 

from  Waterloo  Register  Co.,  Inc.,  is  de¬ 
scribed  in  new,  fully  illustrated,  color 
keyed  58-page  catalog  which  is  available 
from  the  company. 

Page  105  Item  234 

CENTRAL  STATION  . 

air  conditioning  units  from  Drayer- 
Hanson  are  modular  constructed  and 
have  inside  motor  mounting.  Time  sav¬ 
ing  fan  performance  curves  are  offered. 
Page  106  Item  235 

PORTABLE  PYROMETER . 

manufactured  by  Illinois  Testing  Labs 
in  a  wide  selection  of  thermocouples  and 
extension  arms  assures  adaptation  to 
your  needs.  Eight  scaled  ranges  are 
available  up  to  2(K)0  deg  F.  Bulletin  is 
available. 

Page  108  Item  236 


FULL  LINE  OF  HEATERS . 

offering  a  size  and  type  for  every  heating 
need  is  backed  by  a  highly  trained  and 
extensive  service  organization,  with  a 
reputation  for  dependability  and  thor¬ 
oughness.  Information  is  available  from 
Dravo  Corp. 

Page  109  Item  237 


POWER  DRAFT  UNIT  . 

for  industrial,  residential,  and  institu¬ 
tional  exhausting,  is  available  from 
Quickdraft.  Increases  heating  and  com¬ 
bustion  efficiency,  provides  air  power  for 
bulk  materials  handling,  and  exhausts 
corrosive  gases  and  abrasives.  No  motors, 
fans  or  bearings  in  exhaust  lines.  En¬ 
gineering  data  offered. 

Page  110  Item  238 

QUIET  PUMPS  . 

are  used  in  batteries  in  Home  Security 
Life  Insurance  Building.  Durham,  N.  C., 
to  circulate  hot  water  for  heating  and 
chilled  water  for  air  conditioning.  Says 
the  plant  engineer:  “We  have  complete 
satisfaction — the  pumps  couldn’t  be  any 
quieter.”  Information  available  from 
Bell  &  Gossett. 

Page  111  Item  239 

AIR  CONDITIONING  CONTROL . 

for  the  Queen  Elizabeth  Building  at  the 
Canadian  National  Exhibition,  the  most 
outstanding  building  of  its  kind  in  the 
British  Commonwealth,  has  proper  ther¬ 
mal  environment  provided  by  a  Powers 
quality  system.  If  you  are  planning  a  new 
building  inquiries  are  invited. 

Page  113  Item  240 


HEATING  PUMPS  . 

are  offered  in  a  complete  line  by  Skid¬ 
more  Corp.  There  is  a  type  and  capacity 
for  every  general  or  special  installation. 
New  vertical  pump  features  close-coupled 
design  and  mechanical  shaft-seal.  Bul¬ 
letins  available. 

Page  115  Item  241 


HEATING  AND  VENTILATING . 

units  are  flexible  for  any  job.  versatile 
for  any  need.  Often  one  unit  will  do  what 
normally  requires  two  or  more  other 
units.  Information  is  available  from 
McQuay,  Inc. 

Page  117  Item  242 


4-WAY  REVERSING  VALVES . 

for  all  reverse  cycle  systems  are  made  by 
Alco  of  cast  iron  and  steel,  like  a  com¬ 
pressor,  for  long,  reliable  life.  No  plastics 
are  used.  Independent  laboratory  tests  of 
300,000  cycles  were  without  failure  to 
shift  and  without  loss  of  tight  seating. 
Information  is  available. 

Page  119  Item  243 


OS&Y  U-BOLT  GATE  VALVES . 

are  made  better  than  need  be  by  Jenkins, 
but  cost  less  to  use.  Longer  life  and  re¬ 
duced  maintenance  are  bound  to  result 
from  the  extra  ruggedness,  precision,  and 
unique  design  features.  Folder  describes 
Inside  Screw  and  OS&Y  patterns. 

Page  121  Item  244 


CLOG-PROOF  SEWAGE  PUMPING _ 

is  better  than  ever  with  Chicago  Pump’s 
Flush  Kleen  units  with  sealed  electric 
floatless  pump  controller,  the  only  pump 
controller  completely  free  of  becoming 
insulated  or  coated  with  grease  or  cor¬ 
rosive  elements  found  in  sewage  and 
drainage  water.  Over  13,000  installations. 
Information  available. 

Page  122  Item  245 


COILS  FOR  FABRICATING  . 

flexible  duct  connections,  vanes  for  el¬ 
bows,  air  scoops,  and  louvers  provide  a 
quick,  economical,  easy,  and  practical 
source  of  these  items.  Eliminates  most  of 
the  work.  Shipped  in  dispenser-type  car¬ 
tons.  Information  is  offered  by  Cain 
Mfg.  Co. 

Page  124  Item  246 

SUPPLY  PUMPS  . 

from  Webster  Electric  are  available  in 
capacities  to  575  gph.  Handle  all  furnace 


oils,  especially  heavy  Nos.  5  and  6  grades 
— with  an  extra  measure  of  dependability 
required  for  commercial  and  industrial 
applications.  Compact  and  easy  to  install. 
Engineering  bulletins  with  complete  spe¬ 
cifications  and  mounting  dimensions  of¬ 
fered. 

Page  125  Item  247 


HIGH  VELOCITY  AIR  FILTERS . 

from  Air  Filter  Corp.  feature  high  ef¬ 
ficiency.  minimum  resistance,  no  direct 
air  passage  and  large  dust  holding  ca¬ 
pacity.  Catalogs  are  available. 

Page  125  Item  248 


UNDERGROUND  PIPE  INSULATION  . . . 

is  available  from  Concrete  Thermal  Cas¬ 
ings,  Inc.  Includes  cased  thermal  concrete 
for  jobs  in  which  water  is  expected  to  be 
over  the  conduit,  Z-crete,  for  jobs  in 
which  water  may  be  over  the  conduit 
periodically,  and  b-t-u,  for  jobs  in  which 
rain  or  irrigation  water  may  stand  over 
conduit  occasionally.  Bulletin  helps 
choose  system,  lists  certified  contractors. 
Page  126  Item  249 


ECONOMICAL  WATER  HEATER . 

made  by  Bryan  Steam  is  oil  or  gas  fired 
to  meet  your  requirements,  no  matter 
how  small  or  how  large.  Indirect  heat  ex¬ 
changer  method  provides  low  cost  hot 
water,  economies,  and  compactness. 
Catalog  available. 

Page  127  Item  250 


EXPANSION  JOINTS . 

from  Yarnall-Waring  Co.  may  be  serviced 
in  the  line  under  full  steam  pressure. 
Costly  shutdowns  are  eliminated.  Catalog 
is  available. 

Page  128  Item  251 


FLEXIBLE  HOSE  . 

from  The  Flexaust  Co.  is  adaptable  for 
all  kinds  of  fume  and  dust  control  and 
ventilation  uses.  It  is  durable,  lightweight, 
and  easy  to  install.  Details  are  available. 
Page  128  Item  252 


AIR-COOLED  CONDENSER  . 

eliminates  fans,  noise,  and  maintenance. 
Edwards  Engineering  offers  a  method 
that  for  the  first  time  makes  possible  the 
elimination  of  cooling  towers.  Requires 
•io  electrical  power.  Water  is  not  used, 
hence  there  is  no  water  treatment  prob¬ 
lem.  All  sizes.  Technical  data  available. 
Page  129  Item  253 
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INQUIRY  SERVICE  FOR  ADVERTISED  PRODUCTS 


Use  this  Digest  to  locate  and  refer  to  the  advertisements  in 
which  you  are  particularly  interestedi  then  fill  out  and  mail  a 
prepaid  multipurpose  postcard,  either  of  two  that  appear  on  the 
yellow  page  following,  for  further  information  from  manufacturers. 


FLEXIILE  AIR  DUCT . 

from  The  Wiremold  Co.  is  made  with  a 
flat  metal  spiral  that  mechanically  locks 
to  the  fabric  component.  Two  lengths 
join  simply  by  screwing.  Information  is 
available. 

Page  130  Item  254 


WATER  TURE  PACKAGE  lOILERS  .... 

from  the  International  Boiler  Works  Co. 
provide  more  steam  —  faster  and  at 
lower  cost.  Bulletin  is  offered. 

Page  130  Item  255 


AIR  FILTER  INSTITUTE . 

lists  its  membership  in  ad.  You  can  buy 
air  filters  with  confidence  from  these 
members.  Information  available. 

Page  131  Item  256 


EASY-TO-INSTALL  . 

aluminum  roof  ventilator  is  available 
from  Loren  Cook  Co.  Unit  is  shipped 
completely  assembled,  with  integral  con¬ 
duit  to  facilitate  wiring.  Catalog  and 
booklet.  Ideas  for  Moving  Air,  are 
offered. 

Page  131  Item  257 


CAST  IRON  RECEIVERS . 

in  three  sizes  now  offer  a  complete  line 
of  low  pressure  system  condensate  pumps 
to  fit  all  requirements.  Features  include 
low  return  connection,  low  speed  and 
long  life.  W'eil  Pump  Co.  bulletin  is 
available. 

Page  131  Item  258 


COMRINATION  BURNERS  . 

are  available  for  this  company’s  indus¬ 
trial  heaters  and  are  interchangeable  with 
single  fuel  burners.  Lennox  “task 
matched"  equipment  controls  and  condi¬ 
tions  air  for  industry.  Engineering  data 
are  offered. 

Page  132  Item  259 


LIQUID  LEVEL  CONTROL . 

made  by  Macnetrol  is  the  world’s  most 
dependable.  Because  of  its  utter  simpli¬ 
city,  standard  model  can  be  easily 
adapted  to  meet  any  special  requirement 
for  pressure,  temperature,  or  corrosive 
liquids.  Catalog  available. 

Page  133  Item  260 


DUCT-SEALING  TAPE  . 

from  Amo  Adhesive  Tapes.  Inc.,  pro¬ 
vides  the  fastest,  easiest  way  to  seal  ducts 


and  apply  insulation.  Free  sample,  in¬ 
formation  are  offered. 

Page  133  Item  261 


EXTRUDED  ALUMINUM  SHUTTERS - 

from  Elgo  Shutter  &  Mfg.  Co.  are  of 
modem  design,  light  weight,  fully 
weather-stripped,  easier  to  install,  and 
are  rust  and  corrosion  proof.  Complete 
specifications  are  available. 

Page  133  Item  262 


SPECIFICATIONS  . 

for  the  cooling  and  heating  coils  in  the 
main  air  conditioning  system  of  the 
House  of  Tomorrow  Musical  Theater  in 
Fort  Worth  called  for  top  quality  and 
fast  delivery.  Thermal  Engineering  deliv¬ 
ered  both.  Information  is  available. 
Page  134  Item  263 


SLOT  TYPE  DIFFUSER . 

called  Stripline,  combines  the  best  fea¬ 
tures  of  both  slots  and  efficient  air  dif¬ 
fusers  to  provide  equalized  air  flow 
throughout  its  entire  length.  Slender,  in¬ 
conspicuous,  practical  and  versatile,  dif¬ 
fusers  can  be  located  in  walls,  ceilings, 
coves,  moulds,  window  reveals,  and 
stools.  Catalog  available. 

Page  135  Item  264 


STEEL  SHEET  WON'T  FLAKE . 

which  fact  is  proven,  as  illustrated  in  ad, 
by  a  powerful  paving  breaker  hitting  a 
sample  sheet  laid  on  the  ground  with 
75,000  ft-lb  of  developed  energy.  Re¬ 
peated  blows  hammered  the  sheet  into 
the  ground  at  the  point  of  contact  with¬ 
out  a  trace  of  its  zinc  coat  flaking.  In¬ 
formation  available  from  Inland  Steel. 
Page  136  Item  265 


VENTILATING  BRICKS  . 

and  blocks  in  cast  aluminum  are  an  ideal 
air  intake  for  unit  air  conditioners.  Ac¬ 
cording  to  Constmetion  Specialties.  Inc., 
they  are  neat,  sturdy,  economical  and 
efficient.  Catalog  is  offered. 

Page  137  Item  266 


ROTARY  ROOF  VENTILATORS . 

from  Western  Engineering  &  Mfg.  Co. 
have  lifetime  guaranteed  bearings.  High, 
constant  exhaust  capacity  is  assured. 
Catalog  is  available. 

Page  138  Item  267 


GAS  AND  OIL  BURNERS  . 

from  The  Webster  Engineering  Co.  are 
available  large  or  small,  single  or  dual 
fuel,  packaged  or  field  assembled.  Bulle¬ 
tin  is  offered. 

Page  143  Item  268 


ADJUSTABLE  SPROCKET  RIM  . 

with  chain  guide  from  Babbitt  Steam 
Specialty  Co.  provides  safe  operation  of 
overhead  valve  wheel,  and  is  easy  to 
install  and  operate.  Catalog  sheet  and 
prices  available. 

Page  145  Item  269 


ADJUSTABLE  ANGLE  THERMOMETERS 

made  by  Weksler  have  freedom  of  stem 
positioning,  so  they  will  fit  into  any 
space.  These  versatile  instruments,  sup¬ 
plied  in  four  case  sizes,  meet  every  space¬ 
saving  installation  requirement.  Informa¬ 
tion  available. 

Page  145  Item  270 


GAS-FIRED  AIR  MAKE-UP . 

with  units  manufactured  by  Aerovent  in¬ 
creases  production  capacity  and  improves 
fan  and  heating  efficiency.  Units  supply 
ample  quantities  of  clean,  preheated  or 
cool,  outside  air  to  replace  air  exhausted 
by  ventilating  systems.  Eliminates  drafts 
and  negative  pressures.  Bulletin  details 
sizes  and  capacities. 

Page  146  Item  271 


HYDROSTATIC  SHOCK  CONTROL  .... 

produced  by  Jay  R.  Smith,  controls  water 
pressure  with  pneumatic  pressure.  Pro¬ 
vides  a  more  effective  and  efficient  way 
to  control  hydrostatic  shock  and  elimi¬ 
nate  water  hammer  in  any  hot  or  cold 
water  pining  system.  Booklet  is  available. 
Page  146  Item  272 


ONLY  A  FEW . 

seconds’  time  is  required  to  insert  car¬ 
tridges  in  the  efficient  and  high  capacity 
multiple  cartridge  filter-drier  manufac¬ 
tured  by  Henry  Valve  Co.  Information  is 
offered. 

Inside  Back  Cover  Item  273 


HOT  WATER  BOILER  PROTECTION  . . . 

is  offered  by  McDonnell  &  Miller.  The 
What-Why-How  of  water  level  control 
of  hot  water  space  heating  boilers  is  dis¬ 
cussed  in  eight  interesting  pages  of  their 
new  bulletin.  Low  water  cut-off  or,  for 
even  greater  precaution,  a  feeder  cut-off 
combination  are  discussed. 

Back  Cover  Item  274 
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BOOKS  TO  HELP  YOU  WITH  YOUR  DESIGN  PROBLEMS 


DESIGN  OF  AIR  CONDITIONING  SYSTEMS 

by  F.  W.  Hutckiraon 

115  full-iMge  charts  solve  p^lems  ot  air 
coaditkNung  system  design  inverfv^  cool¬ 
ing  load,  duct  design,  p^chrometrics,  solar 
energy,  comfort  coi^tioning,  pond  cool¬ 
ing.  etc.  For  each  chart  the  engineering 
arid  mathematied  background  dus  dengn 
exanmle  and  solution  are  given.  33d  Pat«^ 
IIS  mi^  $7.M. 

TO  ORDER  CIRCLE  ■  ON  CARD  ABOVE 


DESIGN  OF  HEATING  AND  VENTIUTING 

SYSTEMS  by  F.  W.  Hutchinson 
96  full-page  diarts  sdve  problems  of  heat¬ 
ing  and  ventilating  invdving  load  determi¬ 
nation.  duct  design,  pond  heating,  solar 
heating  and  combustion  analvais.  Com¬ 
panion  book  to  Design  of  Air  Conditioning 
Systems.  Smmi  methods  to  explain  and 
sdve  problems  are  used.  320  nfsa^  9d 
Chasta,  $7.00. 

TO  ORDER  CIRCLE  C  ON  CARD  ABOVE 


COMMNAIHM  OffOl 

Both  of  lha  above  booka  by  Prof.  F.  W. 
HalrMaaoB,  $12Jf. 

TO  ORDER  CIRCLE  D  ON  CARO  ABOVE 


NANDBOON  OF  AIR  CONDITIONING. 

HEATING  AND  VENTIUTING 

Edited  by  Clifford  Strock 

Completdy  new  book  containing  thousands  of 
facts,  flgu^  data  and  princ^l^  hundreds  of 
char^  tades  aiKl  mi^  Answm  ivoblems 
you  fkoe  every  dap  in  vour  work.  Subjects 
treated  thoroughly  mdude:  Air  Conditioning, 
Air  Handling,  Building  Heat  Loss,  Climatic 
Data,  Comboation,  D^ree-Days,  Dual  Duct 
Design,  Dust  Collection,  Pud  Estimating, 
High  Velodty  Air,  Mathematics,  Motors,  Pip¬ 
ing  and  Phmbin^  Psychrometry,  Radiator, 
Heating,  Refrigerants,  Service  Hot  Water, 
Solar  Data,  Stoun  Flow,  Ventilation,  Warm 
Air  Heating,  Termindogy  and  a  complete 
cross  index.  1094  Pages,  m"  x  lOM*.  398 
Charts,  Maps,  Dios.,  318  Tables,  $13.00. 

TO  ORDER  QRCLE  L  ON  CARD  ABOVE 


SOMMER  AIR  CONDITIONRIG 

by  S.  Kenso,  J.  R.  Carroll  sad  H.  D.  BaroHhar 
Training  text  and  reference  book  on  red- 
dential  air  conditioning  for  all  who  design, 
sell,  install  or  operate  these  systems.  Ena- 
grams  show  mechanisms  and  prindples  of 
operation.  Information  understandable  to 
beginner.  Tdls  how  and  why  things  are 
done  the  way  they  are  and  what  makes 
equipment  operate  tiie  way  h  does.  86# 
rigM,  266  mas.,  $t  Jt. 

TO  ORDER  CIRCLE  T  ON  CARO  ABOVE 


WINTER  AIR  CONDITIONING 

by  S.  Korao,  J.  R.  Carroll  and  H.  D.  BaraMiar 
Eioes  for  heatiiu  what  Summer  Air  Con¬ 
ditioning  does  m  cooling.  $S.00.  SET 
OP  BOTH,  $15.M. 

TO  ORDER  CIRCLE  U  ON  CARD  ABOVE 


COMBINATION  OFFER 

BoA  of  tha  abova  Akr  CoadMIoubig  boohs, 
$15.00. 

TO  ORDER  CIRCLE  V  ON  CARD  ABOVE 
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no  ntPEUKK  mm  mnw 

by  OwM  S.  Li«bwg 

A  complete  ai^  coocta  eaipoaitioo  of  the 
principla,  deoigii,  inateUiaon  and  impli¬ 
cation  of  hi^  temperature  water.  Wntten 
by  the  designer  of  many  ot  the  woiid’o 
largest  systems.  For  engineers,  operators, 
and  owners.  224  Pagan,  109  niea.  $4.50. 

TO  ORDER  CIRCLE  M  ON  CARD  ABOVE 


mnioDs  Of  toMMc  nn  b,j.E.Y.rt 

The  moot  detailed  information  available 
on  standards  and  special  joints  for  all  types 
of  metallic,  glass,  tOe,  plastic  and  concrete 
pipe.  Data  on  joints  designed  to  ♦■Vf  up 
movement  due  to  expansioo  and  contrac¬ 
tion.  234  Pagoa,  249  Dha.,  $4J0. 

TO  ORDER  CIRCLE  O  ON  CARD  ABOVE 


EXRADST  ROODS  by  J.  H.  DaHaValla 

Pnctical  hood  design;  latest  princtf^es  of 
air  handling,  contaminant  dflution 
transport  velocities;  design  of  hoods  for 
^trol  of  dust,  mist,  fumes,  ypon,  gases. 
Simple  formulas  and  diagrams  diow 
procedures.  130  Pgg^  IH  Dm,.  $4J0. 
TO  ORDER  CIRCLE  H  ON  CARD  ABOVE 


DESIGN  OF  PLDMBIN6  AND  DRAINAGE 
SYSTEMS  by  L  BIsndeniMnii 

Detail^  illustrated  guide  covering  modem 
plumbing  practice  and  design.  Basic  pr^ 
letns  as  well  as  modem  specialized  topics 
are  discussed.  32S  Pages,  201  Plaa.,  $7.00. 

TO  ORDER  CIRCLE  P  ON  CARD  ABOVE 


FIDID  FLOW  IN  nPES  byC.H.Mea.in 

How  to  solve  proUenas  invMving  the  flow 
of  liquids  and  gases  tiiroa^  Ph’cs-  How  to 
handle  viscosity,  friction,  heat,  and  other 
factors  expressed  in  various  dimenskmal 
ssrstems.  Worked-out  problems  show  ap¬ 
plications  of  princ^les.  124  Pages,  IS 
filu.,  $4.00. 

TO  ORDER  CIRCLE  J  ON  CARD  ABOVE 


PIANT  AND  PROCESS  VENTIUTION 

by  W.  C.  L  Hemeen 

Design  factors  and  data  that  can  be  applied 
to  any  situation.  Princ^les  are  dear,  logi¬ 
cal.  Shoars  how  to  estimate  exhaust  chv- 
acteristics  of  any  odd,  multi-directional 
process;  and  obtain  exhaust  requirements 
for  sudi  a  situation.  441  Pagas,  172  Dias., 
$9  JO. 

10  ORDER  CIRCLE  9  ON  CARD  ABOVE 


INDDSTRIAL  NEAT  TRANSFER 

by  F.  W.  Hutchinson 

Provides  123  time-saving  woriiing  graphs 
for  the  direct  solution  of  most  commonly 
encountered  inoblems.  Gr^>hs  are  equal  in 
accuracy  to  the  equations  from  which 
they  are  derived  and  help  diminate  errors 
in  calculation.  334  Pages,  134  Charts  and 
Dhisn  $7.00. 

TO  ORDER  CIRCLE  N  ON  CARD  ABOVE 


SNOW  MariNG  by  T.  Napior  Adlam 
Corr^  tested  steps  in  planning,  designing, 
building  and  opemting  snow  melting  sys¬ 
tems.  Hme  saving  diarts,  tables  and 
gnqrfis  give  data  and  simplify  every  step. 
224  Pt«cs,  109  niBB.,  $4J0. 

TO  ORDER  CIRCLE  S  ON  CARD  ABOVE 


FUIWANDFAN  byC.H.Bwry 
Covers  the  flow  ot  gas  through  dui^  and 
fan  perfmnuince  ai^  control;  moving  air 
through  ducts,  fan  sdection  and  control, 
duct  arrangement,  system  characteristics, 
flow  analysis.  Basic  data  and  method  used 
to  calculate  system  resistance.  Practical  in- 
formatitm  for  sdecting  a  fan  for  any  duty. 
232  P^ca,  84  Dins.,  $4.00. 

TO  ORDER  QRCLE  1  ON  CARD  ABOVE 
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Low  Pressure  Drop...No  By-Pass  Required 

875-CMS  DRI-COR"  Filter-Drier  Cartridges  for  these  new  driers  are  self-sealing  and 
self-positianing.  It  requires  only  a  few  seconds  to  insert  the  cartridges  inta  the  drier 
shell,  resulting  in  a  minimum  of  exposure  to  the  atmosphere  and  loss  of  cartridge  dry¬ 
ing  capacity.  Thus,  the  cartridges  are  clean,  dry  and  complete— due  to  efficient  design 
and  split  second  handling. 

The  refrigerant  flows  uniformly  over  the  total  cartridge  surface,  thraugh  the  desic¬ 
cant  bed  and  each  filter  care.  This  results  in  maximum  maisture  and  acid  remaval  with 
high  flow  capacity  and  low  pressure  drop. 

These  brass  driers  contain  fram  two  to  five  cartridges  and  are  available  with  con¬ 
nection  sizes  ranging  fram  I's"  to  2',e"  O.D.  Solder. 


An  efficient  and  high  capacity 
multiple  cartridge  filter-drier 
with  a  drying  and  flow  capac¬ 
ity  range  up  to  125  tons. 


CAT.  No.  875-CMS  DRI-COR» 
FILTER-DRIER  CARTRIDGE  WITH 

I.  OUTER  PERFORATED  BRASS  SHEll. 

J.  BED  OF  GRANULAR  MOLECULAR  SIEVES. 

3.  ceramic  fired  desiccant 

FILTER  CORE. 

4.  INNER  DUTCH  WEAVE  MONEL  SHELL. 

5.  PROGRESSIVE  FILTRATION. 

6.  ONE  SIZE  CARTRIDGE  FOR  ALL  TYPE  75 
DRIER  SHELLS. 


MELROSE  PARK,  ILLINOIS  (Chicago  Suburb) 

Cable:  Hevalco,  Melrose  Park,  Illinois 

VALVES,  DRIERS,  STRAINERS  AND  ACCESSORIES  FOR 
FRIOERATION,  air  conditioning  and  industrial  APPLICATIONS 


Low  Water  Cut-offs  on  Hot  Water  Boilers?  i 


...the  industry  has 
given  the  answer 

Yes,  the  answer  has  come  from  the  field  .  .  . 
from  the  engineers,  contractors  and  manu¬ 
facturers.  They  have  seen  the  logic  of  install¬ 
ing  a  water  level  control  on  hot  water  space 
heating  boilers  ...  a  low  water  cut-off,  or— 
for  even  greater  precaution— a  feeder  cut-off 
combination. 

We  knew  it  was  a  good  idea.  Expected  it 
to  grow  and  grow.  But  frankly  we  have  been 
surprised  at  how  rapidly  the  heating  indus¬ 
try  has  taken  hold  of  water  level  control  as  a 
logical  team  mate  for  an  ASME  pressure 
relief  valve. 

In  fact,  many  local  codes  now  require  a 
low  water  cut-off,  or  feeder  cut-off  combina¬ 
tion,  on  hot  water  boilers  installed  in  places 
of  public  occupancy —  including  multiple 
dwelling  units. 

Notice  the  diagrams  of  recommended  in¬ 
installations  opposite.  For  more  detailed 
discussion  get  this  booklet  that  tells  the 
whole  story:  "Basic  Safety  Controls  for  Hot 
Water  Space  Heating  Boilers.” 


McDohmII  No.  63 
Low  Wotor  Fool 
Cot-off.  Widoly  osod 
for  hot  water  boilort. 


$UmY  MAIN 


CITY  WAm 

sumv 


M<OONNELL 
LOW  WATER 
fUEl  CUT- Off 
No  63 


HOT  WATER  BOILER 


The  What-Why-How 
in  eight  interesting  pages 

Write  for  Bulletin  P-30C 


# 


MCDONNELL  &  MILLER,  Inc. 
3500  N.  Spaulding  Ave.,  Chicago  18,  III. 


McDoeooll  No.  247-2 
Feodor  Cot-off  Combi- 
eatioe.  Widely  osod 
for  hot  water  boilers. 
Other  models 
for  larger  boilers. 


The  essential  low  water  control  for  a  hot  water  boiler. 
A  McDonnell  Low  Water  Cut-off  located  above  lowest 
permissoble  water  level;  also  McDonnell  A.S.M.E.  Pressure 
Relief  Valve. 
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The  safest  and  most  complete  control  for  a  hot  water  boiler. 
Offers  a  combination  of  mechgnicol  and  electrical  safe- 
guards  which  is  today's  best  and  most  complete  answer. 
A  McDonnell  combination  Boiler  Water  Feeder  and  Low 
Water  Cut-off;  also  McDonnell  A.S.M.E.  Pressure  Rel-e^ 
Valve. 
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